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INTRODUCTION . 

THE incidence of infertility among domestic animals has heen the 
greatest. stimulus towards researches upon the pathology of the 
genitalia of these animals (Quinlan, 19W, 1935). However, it has 
been realised for many years that factors also of a non-pathogenic 
nature are responsible for many irregularities which occur in con­
nection with the functions of the sex organs of farm animals (Heape, 
1899, 1901; Marshall, 1903; Hammond, 1914, 1921; Marshall and 
Hammond, 1926). 

Detailed studies of sex physiology are elucidating problems 
which, if solved, would assist farmers in regulating the management 
and feeding of their stock so as to obtain maximum prncluction during 
the full length of the normal life of their animals. Any degree of 
infertility means economic loss; moreover, the presence of inherent 
low fertility is transmitted to subsequent generations (Crew, 1925). 

Great similarity exists bebYeen the sex organs of the main species 
of farm livestock (Kupfer, 1928), so that sex physiology studies of the 
one may very materially assist the researches on the other. Yet, in 
spite of the closest identity in structure of the genital organs, striking 
differences in function, or rhythm of function, of these organs have 
been found to exist, not only between closely related species, but 
even between breeds of the same species and this appears to be the 
case particularly in sheep (Heape, 1899, 1901; l\Iarshall, 190:J; 
Marshall and Hammond, 1926). 

Pathological conditions of the genitalia of sheep are relative­
ly seldom encountered (Marshall and Hammond, 192G), so that, in 
this species, the search for essential knowledge of the nature of the 
aetiology of infertility should concentrate largely upon genital 
physiology. 

Such differences in sheep as the age of puberty, cl ura ti on of the 
annual sexual season, fecundity, fertility, etc., must, to some extent, 
be attributed to breed characteristics. Hence, Border Leicesters, 
Leicesters, Dorsets, and Suffolks are among the most fertile breeds, 
while the Blackface is considerably less fertile due to the high 
incidence of barrenness (Nichols, 1924, 1926). Dorsets ha Ye two 
sexual seasons while other British breeds have only one annual 
sexual season (Roberts, 1921; Marshall, 1922). Although the 
fecundity of Merinos is considerably less than that of the British 
breeds of sheep, the sexual activity of the former breed is exceptional 
in that Merinos in certain parts of Australia and South Africa 
experi·ence a continuous series of clioestrous cycles throughout the 
year, when conditions are favourable (Marshall, 1922; Quinlan and 
Mare, 1931). 
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There is, however, considerable variation in the expression or 
these physiological characteristics and the con ten ti on that environ­
men t plays an important role is not without foundation. It is of 
scientific interest and immense practical value to kno"· in "·hat "·ay 
the various environic factors influence the activity of the reproduc­
tive processes, as such knowledge may bring about the introduction 
of methods of treatment and management which would result in 
greater fertility and, consequently, larger economic gains. 

Climate is the principal factor in the limitation of the world's 
sheep population; the dense centres of sheep population are found 
within comparatively narro\v limits of temperature, rainfall, and 
humidity, to which sheep are particularly sensitive during the breed­
ing and lambing seasons (Johmon, 1924). Types of seasons have 
considerable influence upon the growth of sheep more especially 
during their first year (Hammond, 1921) . Due largely to climatic 
preference, the heavily woolled breeds of sheep, such as the Merino, 
are ll Ot found to thrive in regions of high rainfall all<l hi1miLlity, but 
they prosper in the semi-arid areas in spite of wide ranges of tem­
peratures. During poor rainfa ll seasons in the latter areas, .Merino 
sheep have been said to he less fertile than during normal seasons 
(Quinlan and Mare, 1931). 

The various types of soils and subsoils have been claimed to 
influ ence the fertility of certain British breeds of sheep. Thus, a 
relatively high percentage of infertility is found among Lincoln 
sheep run on the wolds, Shropshires on a subsoil of New Red Sand­
stone, and I-farnpshires which are not run on chalk downs (Heape, 
1899). In South Africa, the insufficiency of phosphorus in the soil 
has been sh0\n1 to be the ca use of infertility in cattle (cl u Toi t and 
Bissc_;hop, 1929) and evidence exists that the reproductive powers of 
sheep are affected in a similar manner (Bekker, 1932). 

The type , abundance, and nutritive value of natural pastureR .are 
the principal factors which determine the sheep-carrying c-apacity 
and the success of sheep farming in any area. Malnutrition, due to 
deficiencies in pastures, most commonly occurs in old countries on 
uncultivated grazings to \Yhich no return has been made to compensate 
for the va lue taken from them, or in new countries where the native 
stoc-'' has been improved without a corresponding grading up of the 
pastures. Such deficiencies generally result in emaciation; in young 
animals gTO\Yth is stunted, while in mature animals the breeding 
capa city is affected (Orr, 1929). This problem of deficiencies in 
pastures is of particular interest in South Africa, where the natural 
grazing in l arge tracts of otherwise good sheep country becomes so 
leached of nutritive value during the winter months, that sheep are 
unable to continue the normal processes of produdion and reproduc­
tion unless supplementary feed is supplied. 

With adequate feed an<l in the absence of disease, normal growth 
and development of the .animal body take place. During the early 
stages of life, the sex organs develop at an equivalent rate to that 
of the rest of the body, and the age of puberty marks the commence­
ment of the cyclical changes in the female, which cease only when 
old age overcomes general a hili ty and the sex organs undergo 
gradual atrophy (Robson, 1934). While no definite data exist to 
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indica te the normal sexual li fe in ,;h eep , what is m aintained in th~ 
case of cattle no doubt can be a pplied to sh eep , n amely th at con 
sid erable variations due to bree d a nd feed exist (H a rn mond , 19:27) 
The sa me changes which initia t e th e activity of the sex organs of the 
fem a.le at puberty, bring about the cyclical secretory ancl morpho­
logical effect s at periods " ·h en th e beh aYiom · of the an ima l in rl icates 
the occunen ce of oestrus. The mor ph ological change,; " ·hi ch t ake 
pla ce in the uterus, fallopian tubes, and Yagina , ar e u nder 1.;out ro l or 
specific substan ce,; (hormon es) which ar e produced hy t he orn ries. 
Furthermme, th e activities of the OYaries ar e under the control of 
hormoui c substances secr eted b>· t he anterior pi tuit ~ny g larnl , bu t 
the fa ctors " ·hich determine the actiYity of t h e anteri or pit uitary lobe 
haYe no t been irleutifiecl (Hobson , Hl34). 

It must be apparent from th e aboYe r emarks t ha t : (1) I n sp ite oJ 
similarity of the associa t etl orga ns a ncl t he principles go ,·ern ing 
physiological phenomena in var io ns breeds of sheep , cer tain tl iffe rences 
are fundamentally specific a n d bree d characteri stics a n cl su ch 
differences are reflected largely in <l egrees of fertilit y . 

(2) E1n·ironi 1.; factors a re r esponsible fo r a certa in amoun t of 
rli\·er sit;r of intensity of t h e adi,·i ty of th e r eproductiYe organs . 
Alherse conrli tions su ch as s1.;arci h- of fee cl or m alnu t r ition result in 
inadiYity of the reproduct in orga.ns " ·hich is refl ected in infertil ity . 

The )ferino sheep popula tion of So uth Africa is approxi mately 
40 millions, the non-woolled breeds consti tute about 5 m i llions, " ·hile 
the improYed mutton (Briti sh ) breerls exist in Yer.\· srn all nmn liers . 
'l'he Merin o sheep industry is, therefore, of immense importa n ce to 
South A frica . 

It h as been stated that th e fer ti lity of Mer ino sheep in 1'.l out h 
Africa is decidedly lower than t h at of sheep in E urope (Nic hols, 
192G); Quinlan and Mare (1931) obta ined 77 · 7 per cent . fert ilil>· in 
)ferinos ancl they state tha t , urnler less fayo u rable con di t ion s on 
South Africnn farm s, ferti lity i.s i nfinit ely lmYer. It is, t h erefore, 
eYiclent lha t gr eat importance must be attach ed to informat ion u pon 
the physiolog _Y of b reeding and espel·ia lly t o a ll p roblems after·t ing 
fer t ility of )ferino sheep in Sou th Africa . 

The ph:n ;iologi cal changes in the ovaries of ) f er ino sh eep in 
South Afri ca , and their p rac ti cftl applic ation in b ree <li11 p: haYe been 
stuclied in great detail (Quinlan ancl )fare , rn :n ). 1:1.0 \\"e \·er, it i s 
intere . .,tiug to 11ote that certain of th ese ohsen-ations <l o n ot ent irely; 
agree with those made by Kupfe r (1928), u nder differ en t co nd i tion s in 
th e sam e country. The Yary ing r esult s obtained b.Y Ku1)fer \1·er e con­
si.der ecl bv Quinlan and Mare likeh t o he clue to abnon nal ach-er se 
seasonal ~onclition s . · 

In certain obsenation s m ade by th e author , p reliminary to 
those reported in thi s th esi ,; , there a ppea red to be a certain si milarity , 
to the r e:rnlts r ecorrled by Ki.ip fer (1928) under " ·estern Free Sta te 
con<liti ons, rather than to that. of Qi1inl an and )fa re ( 190 1 ). \drnsi-·' 
obser n 1tions werr made un <l er Ca pe K arroo conrl it io11 s . T he mai n 
feature of th e difterellce wa s t h e duration of t h e ::;ex u al sPason . 
According to Quinlan and Mar e, )Ierino sh eep i n South Africa 
ex1ierie nt· e a continuous series of di.oestro us cy cles th ro11gh on t Lh e 
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ye_ar, ·whereas Ki.lpfer observed the existence of a prolonged anoestrous 
period ir~ non-pregnant Merino ewes , during which period ovarian 
activity is rn abeyance. It a ppears important to establish whether 
environic factors constitute the main cause for such differences in 
ovarian activity, and whet her deviations in the cyclical activities of 
the ovaries can be brought about by subjecting sheep to various 
treatments for extended periods of time. 

REV IEW OF THE LITERATURE. 

THE SEXUAL SEAS OK. 

The sexual season is the period of the year during which the 
non-pregnant e\ve exhibits oestrus or a series of d ioestrous cycles 
(Heape, 1900). 

Sufficient information has been accumulated to establish the fact 
that, in most types and breeds of sheep in many cou ntries, the 
sexual season is restricted to a par ticu lar time of the year, namely 
the autumn and early winter months (Heape, 1900; Yiarshall, 1903, 
1922; Ki.ipfer, 1928; Cole and )filler, 1933; Grant, 1934) . From 
:Marshall's (1922) accumulation of the ea r lier info r m ation, it is 
evident that the wild t ypes of sheep are rnonoestrous, but that 
the domestic breerb are polyoestrous in that they experience a series 
of clioestrous cycles during the sexual season . The latter informa­
tion has been confirmed by t h e more recent authors in whose 
observations the British and :Merino breeds of sheep were included. 

Instances have been reported which reveal that , in certain 
limite(l cases, sexual activity of the non-pregnant e"·e iR exhibited 
annually in two sexual seasons (vVallace, 189G; Roberts, 1921; 
.Marshall, 1922; )Iarshall and Hammond, J 926). This peculiarity 
a1Jpea rs to occur pa i-ticularly in Dorset Horn and -Merino sheep. 

Furthermore , there is evidence to indicate that )Ierino sheep in 
certain parts of Australia and South Africa and certain breeds in 
Central Europe are found to experience non-restricted sexual 
acti,·it:\", or a continuous series of di oestrous cycles, throughout the 
yeai (Marshall, 1922; K i.ipfer , 1928; Quinlan and Mare, 1931). 

It rna,v be said , t herefore, that there appears to he a gra<lual 
increase of sexual activitv fro m the monoestrous condition of the 
wild species to the extr~me degree of polyoestrum exhibited hy 
cert a in domestic b1·eerl s ·Of sheep. 

Trrn ANoEs·nwu.; P Fnrnn 0 1 ~ ANOESTRU:YI. 

The anoestrous period is the peri0<1 of rest during which there 
is complete sexual quiescence; anoestnnn occurs bet\Yeen the sexual 
seasons (Heape, 1900). 

Fi-om the infonnation cited on the sexual season , it becomes 
olwions that the duration of the anoes!rous period (1ecreases from 
that of the monoestrons wild types t o t hat of t he polyoesir ons domestic 
breeds of sheep . 

470 



Ll: CIEN L . lWt: X. 

The British breeds .of sh eep , in t h eir hom e country an cl a broad, 
ex1ierience an anoestrous periqd aud , alth ough som e Yatiation t> xi sts 
as to the len o·th of anoestruih the latter occur ::; tl uriJlO' the spr ino· 
and summer ~n-ouths (H eape, l900; )farsh a ll , 190:3, HJ~2; )farsh all 
a url H arnrnoncl , 1926; Hoberts, 1921 ; Cole and :M iller , 1933 ; Grant, 
1934). 

Klipfer (1928) r ep or ts that t h e sh eep of Cen trnl E urop e h ave no 
a nnual a noestrum anrl , accordin g to Mar shall (1922) aucl l~u inlan 
and Ma re (1901), Merino sh eep i n cer tain parts of Australia and 
South A fr ica clo n ot experien ce an annual anoestn un . H o\Yever , 
Klipfer ' s (1928) observations on )£erino and vVoolled-Persian ~heep 
iu Sou th Africa clefini t ely in d i ca te the ex ist en ce of a prolonged 
anoestrous period. It is in terestin g to n ote that K iipfe r found the 
sam e condition of a n oestrum to exist in Boer ;cm d Angora goa ts 
du r ing the spring ancl summer months under South A fri can u mdi­
tions and the observa tions of \V ar\\-ick and co-\\·orkers (190:3) on 
Angora goat s in Texas agree with those of Kuu pfer on the :o;a rn e 
specieR; the fonu er au thors J·eport an an oestrous p er iocl duri ng t h e 
T exas spring all<l summer m on ths. 

Various r easons a re adva nced t o expla in th e <l ifferences in :rnnual 
sexual activity of the types and breeds ·of sheep . A cer tain amount 
of impor ta n ce i ::; a tta ehed to gen et ie differ ences, wh ile at the sam e 
time it is r eal ise<l t hat su ch factor s as f eed and climat e ma y mod ify 
t h e degree of sexu al activity of the n on-pregnant ewe. Th e aYa ilable 
in forma tion relating to th ese aspect s of the sexu al season and 
anoestrum is g iven under a subsequ ent section of t h is review . 

THE DroEsn wu s CYCLE. 

It h as been indicated that th e sexual season of th e n on-pr egn an t 
ewe is m ade up of a seri es ·of dioestrous cycles . E ach choestrons 
cycle con sist s of : prooestru m, oest r u s, m etoest r um, and clioes trum, 
(H eap e, 1900) . 

P rooestnnn . 

In sh eep , t h e exte1·nal signs of prooestrum are sl igh t , although 
they haYe been detected as being a congestion of th e n1h-a a n rl a 
di scharge of Jnll('llS (Marsh all , 1922; Gra11t , 1904) . 

Quinlan and ~fare (1931) observed t h at in ~Ierin o sh eep oestru s 
come;.; on gradually over a p er iod of sever al hou rs , bu t Grant (19:14) 
fonwl that in Scotti sh sheep r et:eptivity is i·each ecl wi thin 30 to no 
minut es. 

Oestrus. 

" Oest n rn is the special period of desire in the fem a le; it is 
dur ing oei'itrus, and onl_v at tha t tim e, tha t the fem ale is willing t.o 
r ece ive the m ale aii<l frui tful t;o ition rendered possible " (Heape 
1900) . 

The external symptom s of oestru s in the ewe ha ve been cl esrriberl 
h.v )farshall (1900), ~foKenzi e and Phillips (1900), and Gr ant (190+). 
The mutua l beh av iour ·of th e ewe and ram is a i·eliabl e in<li(' a t ion of 
oestrus. A non-receptive ewe run s a"·ay ,dlf'n app rnachecl h:-· the 
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ram, while a r ecept ive ewe goes in search of or g oes t o meet t he 
ram ; attention from the ram causes the ewe to vibrate h er tail and 
she a llo"·s t he ram to m ount or fo serTe her. 'fhe external signs 
of prooestrum persist dur ing oestrus . 

Com;i<lerable Yariation in the duration of oestr u s ha s been 
ubserved . H eap e (1900) C·onsiders that in Barbary wild sh eep oestrus 
lasts only a few h ours, 'vhile in domestic sheep it lasts pl'Obably 12 
hmus . .YicK enzie and Phillips (1930) in a study of 247 p eriod s 
found an average duration of 26 · 8 hours in Hamp.shire, Southd00\1·11, 
anll Shrop;;h ire sh eep; the shmte::; t ancl longest penods " -ere 5 anrl 50 
hour ::; r espect i1·ely and se 1·enty-fo ur per cent. of the per iods were 18 
to JG h ours . Significan t llifferences were found to exist between the 
duration of oestrus of the differen t breeds and significant differen ces 
were fo und bet,veen lambs an<l y earlings; ho\YeYer , such differences 
'rnre not r evealed between yearling s and older ewes. Gran t (1934) 
obser ved that in Scottish sh eep the du ration of oestrus ran ged between 
' 0 and 84 hours, t he m ean wa;; 22 hours and the morle 28 hours. 
McK enzie an d Phill ips and Grant observed the duration of oestrus 
by mean s of " keeled " Yasectornised and Ya soligatecl rams, frequ ent 
insp ec tions fo r m arked ewes h aving bee n made . Qu in lan and Mare 
(1931 ) tec; ted ~Ierino e'rns a t twelve-l1our intenals and they found 
t h e aYera ge duration .of oestrus to be 40 hours, the mode 36 hours, 
and t h e rnuge 24 to 96 hours. 

111 etoes trmn. 

:i\Ietoestnun, the waning of oestrus, rn gradual; it lasts for a 
period of several hours (Quinlan and )fare, 1931; Grant, 1934). 

Dioestrum. 

Dioestnun is t h e periocl of the dioestrous cycle during which n o 
sexual desire is sh o\1-n ; it is an interval of quiescence (Heape, 1900; 
)faisha ll , 1922). Heap e oorrni cl er s that the bYo quiescent periolls, 
cl ioestnnn a nd anoest rum , are h omologous, that the one is a m odifi­
cation of the other, aml that " the modification is no dou bt relaterl to 
an iirnrease cl or decreased power of r eproduction ". 

Quinlan and Mare (1931) fo und the length of dioestrum rn 
l\ie1·inos to rnnge from 12 ·5 to l7 days anrl the mode is giYen as 
15 days. 

P eriodicity of Oes t1·1is. 

Us ually, oe;;; tr us r e(' urs \Yith m aTked n•gularity during the sexual 
season. The IJer iodicity of oesi rus, or the length of t h e <lioesh'ous 
.cycle, cl ep Pnlls la rgPly upon t h e duration of ·oestru s and dioestnrni. 

Quinlan and ) for e (1!)31), an<l Quinlan , )fan~ , and R oux (J9:)0 ) . 
-( 19~~2) fou n d the mo de of th e dioeiifrous cycle in ~ferinos to be 17 
days arnl , \Yhile the great maj ori t.'.- of cycles 'Yer e JG to 18 dn:vs, 
.c.Hl Ps as sh ort as G ll:i ys a ncl as long as GS were observed. )fcKenzie 
and P l1illips (J 930) repor t un aYerage dioestrous cycle of 16 · 6 <lays 
for cer ta in Briti sh hree<l s of shPep ; 19 per cen t. h ad cy cles frorn 
14 fo Hi rlnys; th er e were no sig nificant differen ces d11e to age nml 
hreecl. Grant (1934) f0111ul the mean duration of the cl ioestrous cy cle 
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in Scottish sheep to be 16 · 4 days, the mean deviation being ± 0 · 8 
days . H e points ·out thn t Ki.ipfer (1928), Sanctis (192G), and 
SchmaltY- (1921), found a some\\·hat longer cycle to exist in Cenhal 
Eurnpean sh eep and, by compiling all available data, Grant gives 
the average clmation of the cy<.:le as lG · 8 clays and the mode as 17 
days. 

Y ar ia t i ons in the length of su ccessive clioestrou s cycles ar e sm all . 
Quinlan , lia1e, and Houx (HJJ2) found that in 45 per cent. of case,; 
no variation oc<.:uned while Yariahons of one dav occur red in 45 
per eent. of cases . ~ 

Consi cl era ble evidence is antila ble to in<li cate that th e in terval 
behreen t wo exhibitions of oestrus is frequently the leng th of t wo 
or even more clioestrous <.:y cles . Grant (1934) su sp ects t hat in cases 
i11 wl1icl1 observations are ma de only mice daily, short oestrou ,.; period,.; 
might be missed , hut he poin ts ou t that, even " ·hen " keelecl " ram s 
were run \Yi tb tbe e\Yes constantly, abnormally long in teroestrous 
periorl s \1·er e obse1·ncl by .JicKenY.i e arnl Phillips (1930) a nd Ca si rla 
and )foKenzie (1932) . 

'l'HE C1-L.tXGE S I K T H E IlEPROD"CCTIVE 0 RG AKS . 

The preceding details cl ed with the external m a nife,.; h:l tlons of 
sex ua l ae tivity in th e non-pregnant e" ·e. It is now Jl eeessary t o 
consider briefl y the rhythm ic ali. erations occurring in t h e reproduc­
tive organs aurl t o indicate t h e r elationship bei:\Yeen the variou s sex 
orga n s. 

It is not necessary to enter into great detail upon the an atomical 
structu re and the physiological changes experienced by th e genital 
org::n1,;. Su c h details can be fo und in the well-known text-books and 
inonographs on r eproduction in m ammals. However , for t h e present 
purp ose, the periodic changes experi en c eel by t b e ovaries a i1pear to 
'rnrrnnt special attent ion. 

The morphologica l and phys iological changes occurr in g in the 
reproclndive organ s of tli e 11011-pregn ant ewe luwe been studi ed by 
l\la1:; lrnll (1D03) , Kiipfer (1928), Quinlan and Mare (1901), Casida 
:ind .JlcE:enzie ( 193~{ ), and Gr:rn t (HJ:l4 ). 

'L1h e research es of certa in of the above investigabors ()Iarshall , 
hLip fe r , Casich and .JfrKP11:-1i e, mul Urnnt) indicate that during 
a noesh-um all the sex organ:; are i11 a quies <.: ent and annemi c stat e; 
the ovaries are :;mall allCl compad, but many small folli cles m ay be 
p1·ese nt. Grant ,;fate:; that it is uot .kno"·n whether i he fo llicles are 
cons tanHy gro"·ing and regres:; iug during anoeslrmn or \diether 
folli cul ::n· development is ent irel>· aiTestecl. About six '"eeks prior to 
the commen cem ent of the sex ual seas.on, mitosis begin s in the 
1·r>pro <l uC'ti ve org an ,; al!Cl eYe n t ua 11,\- the l atter a ,;:rnme the ro lHli l ion 
eYid enced <luring the oestrous period. Grant ' s findin gs r eveal t ha t 
on e or m ore cycles of ovulation and cleYr>lopment of cor por a lutea may 
ocnn before th e regula1· sexu:-i l seaso n, 1Yhile occasio1ial1y an ·ovarian 
c:vcle takes pla ce \Y ithout the exhibition of h eat at i.he encl ·Of the 
hf'Xual season. Kiipfer (1928) also ohsPrvP<l th e occuTren ce of 
ontbtion \Yithout oestrus and h e is of the opinion th ut such ovula­
tions \YOlllrl not lead to pregn an cy . 
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During t he dioestrous cycles o{ the sexual season, many altera­
tions take p la ce in the onnies, uterus, and other secondary sex organs 
(vagina, cenix, fa llopian t ubes). During the inter.oestrous period, 
or clioestrum, the organs prepare for the reproductive climax, oestrus, 
''"hen the uterus is enlarged and distended and ovulation takes place. 

The morphological ch anges in the ovaries during a dioestr·ous 
cycle embrace: fo llicular maturation, ovulation, and the formation 
and subsequent atrophy of luteal tissue . '11he secretory changes in the 
ovaries result in t he liberation of a specific harmonic substance, 
oestrin , which , together with the coqrns luteum hormone, controls 
th e cy clical alterations in t he various divisions of the uteru s. 

Thr-ough ovarian control , t he endometrium or internal and 
secretory gr andular por t ion of the u terus undergoes changes necessary 
for the nid ation of t he ovum. D uring the latter part of oestrus, the 
fa llopian tubes and u terus are in a fit state for the reception of the 
ovum. 

~fore recen tly, i t h as been discover ed that both the morpho­
logical and secretory changes in t h e ovaries are subject to a specific 
harmonic control by th e anterior l obe of the pituitary (Zonclek and 
Aschheim, 1927; Smith and E ngle, 1927-cit . Robson, 1934). Hence, 
th e influe nce of t he substances capable of being excreted by the 
pituitary u pon the ovaries may bring about: (a) fo llicular matura­
tion , ovulation , and oestrin secretion, and ( b) the formation of luteal 
tissue, followed by t he secretion of lutea l hormo11e " ·h ich results in 
t he inhibition of oestrus. 

The Specific Changes in the O?Jary . 

.As t he ch anges in the ovaries are of particular interest in the 
presen t sudy, it appears necessary to review the literature upon the 
ovarian activity of t he ewe in considerable detail. 

From a practica l point of view, early conception, regularity of 
lambing, and the number of lambs born out of a single e'rn or a 
flock of ewes, are indications 0£ ovarian activity. Hammond (1921) 
points out that t he number of ova shed is the main factor influencing 
fer t ility, bu t t he sa me au thor clra ,vs attention to the fact that foetal 
atrophy and unobsen ed early abortions do occur in sheep. Clark 
(1934) foun d th at ovulation r ates are approximately th e sa me as the 
lambing averages . H owever , the probability of the presence of rams 
of varying fe r t ility mu st not be lost sight -of in cases in 'vhich the 
fert ili ty 0£ the ewe is used as a measure of ovarian activity (Quinlan 
and Mare, 1931; McKen zie an d Phillips, 1933). ~ichols (1924, 
192G) draws attention to various environic factors which may affect 
fer t ility . Therefore, a true reflection of ovarian activity is not 
ob ta i necl by considering lam bing percentages and this may be the 
case especially when m arked low fertility is observecl. H owever, the 
possibility of t he above ir r egularities existing d·oes not condemn a 
restr icted use of data on lambing percentages, more especially when 
the animals considered h ave been m aintained under similar coll(l itions 
and man agement , an d the number of animals considered is large. 
L ambing resu lts are, t herefore, referred to in this and subsequent 
sections -of this r eview. On the otlrnr hand, it must he emphnsized 
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that greater importance is attach ed to oestrous observations and even 
more to the examination of t he ovaries as being reliable methods of 
determining and studying ovarian activity . 

Puberty marks the ,onset of ovarian changes. }farshall (1922) 
remarks that puberty is not accom plished at once. It is the period 
during which the animal becomes sexually mature when the essential 
organs of reproduction unc1ergo a great inci-ease in size. 

Evidence exists which in dicates that, even at a Yery young stage, 
the ovaries are not entirely sta tic: Hammond (1927) cites the reports 
of Heitz (1906) and Ktippeli (1908) stating that out of 75 ovaries of 
calves between ~> and 12 \Yeeks old, 80 per cent. contained a follicle 
OYer 0·3 c. m. in diameter , and t hat in four cases a folicle of l ·3 c.m. 
was found . Robson (1934) contends that it is generally accepted 
that in mammals a large number of ova are present in the ·ovaries at 
birth, but t h at they remain quiescent until maturity . 

}1arshall and Hammond (1925) consider that during growth the 
internal secr etions are ooncerned with growth and that the secretions 
are insufficient for t he development of sex eells . Parkes (1929) 
points out that t he idea of somatic control of the onu·ies has been 
vindica ted by r ecent work on t h e effects ,of the anterior pituitary 
substante on t he ovaries . T he same author says that the develop­
ment -of the ovaries before puberty tends to be sporadic ; it may 
include one or more " ·aves of gro"·th which are followed by 
retrogressiYe changes. 

Although lit tle exact information \Tit h regard to the age of 
puberty of sheep is available, eviden ce indicates that ewes -of 9 to 
12 months are sexually mature; y et considerable variation between 
breeds and individuals withi n breeds appears to exist. McKenzie 
and Phillips (1930) found that t he age ·of puberty in Hampshire, 
Shropshire, and Southdown sheep varies c-onsidera bly, t he first named 
breed being well in achance of the others . Well grown Hampshire 
lambs averaging 86 pou nd s exhibited their first oestrus when fr.om 
187 to 250 days old. A ccordi ng t.o Quinlan, Mare, and Roux (1930), 
50 :!\1:erino e\Yes under oestrou s observation showed oestrus at 9 t·o 
10 months old; hut, accorcling to an analys is of other c1ata presented 
by t he sam e authors, 11 ·4 per cent . ·of the 00 Merino e\YeS " ·h en 
18 months old , did not shO\Y oestrus eluting four consecutiYe months 
-vf obsen·ahon and und er conditions where }Ierinos are maintainecl 
to be sexually active throughou t the year. Griswolrl (1932) found 
that Hampshire-Rambouillet e\Yes br ed as lambs gave an 8G per cent. 
l amb crop. Golf (1934) reported 129 per cent. lambs in German 
Mutton Merino sheep bred at 10 to 12 months of age . :\'ich-0ls (1926) 
poi nt:'\ out that barrenness in shearing (young) ewes is due freque11 tly 
to failure to take the rant \Yhich ma y be clue to sex ual immaturity, 
hence reduced or delayed ovulation. 

Robson (1934) in reYiewing the work of Smith and Dortzhach 
(1929) and vVolfe and Clevelan d (1901) on the secretions of the 
anterior pituitar y of immature animals, states that " . ... the 
anterior pitui tary lobe contains actiYe gonadtrophic hormones before 
the onset of maturity and the ·OYary is capable of i·ea cting t,o th ese 
hormones and yet under 11 ormul physiological conditions the ovary 

475 



SEX P H YS IOLOGY 01-' SHEEP . 

does not mature at that time. Up t-0 the present no sa tisfacwry 
explanation for this apparent paradox ha s been found " . Robson 
considers t lrnt , as t he injection of addit ional hormone into immature 
animals brings abou t sexual activity, it is likely that the rate of 
secretion of the untreated immature animals is not at a sufficiently 
h igh level to stimulat e the onry. 

Descriptions ·of the ovary ·of mature e"-es have been giYen by 
many writers and more recent ly by Kitpfer (1928), Quinlan and :Mar e 
(1931), and Grant (1934) . 

The number of follicles 1Yl1ich rupture during any one oestrus 
varies . Grant found that out of a total ·o f 441 e"·es, the average 
number of oorpora lutea present was l · 87; there were 54 ewes with 
3 c-0rpora , 8 " ·ith 4, and 3 with 5 rnrpora. The arnrage number -0f 
corpora foun d present by )iarshall (1903) was 1-25 and by Hammond 
(1921) l ·45. It appear s from the 1rnrk of Quinlan and )fare 
(193l )on M:erino sheep, that the liberation ·Of more than one ovum 
selc1om occur s . Grant (1934-) states that there is a tendency for t h e 
number of ova shed to decr ease tmvards t h e end of the sexual seaRon . 
On the other hanc1 , Clark (1934) states that cases of double ovulation 
occur fa ir ly uniformly throu ghout the sexual sea son . 

Usually, fo llicles of various sizes are found in the ovaries, but 
all t hese fo llicles do not mature as, after ovulation, the remaining 
follicles degenerate (Sandes, 1903-cit. Hammoncl , 1914). Marshall 
(1922) considers follicular atrophy a natural process; only when it 
becomes excessive does it result in sterility, in which case the failure 
of some fo llicles to mature is probably clue to insufficiency of 
stimulating po,rnr at t h e disposal of the e1ve. 

According fo Quinlan and :Mare (19;H ), shortly after ovulatrnn 
there is rapid enlargement of the follicle destined to ruptu re at t he 
next ·Oest rus, hut Grant (1934) found little early development, growth 
t::i king place uniformly throughout -thB -in teroestrous period. In the 
sow, ) foK enzie (1926) found the growth ·of follicles to be slo"- durin g 
the early part of the in teroestrous period, but very rapid about three 
clays before the onset of oestru s. 

The fi nal stages of the mature follicle in the -OYar:v of the e\Ye 
ha ,-e been described by Ki.ipfer (1928), Quinlan and :M:are (1931) , 
and Gran t (1934) . At the commencemen t of oestrus, well deYeloped 
fo llicles read1 a d i :nnetf~r of about 1 c. m. , the capsule is thin and 
tr::mspai·ent , t lrn conten ts :1ppea r sl ightly purple in colour, and one 
or two capillaries are seen transversing the follicuhw capsule . 
H upt ure of th e fo llicle is preceded by the elention of a small papilla 
above the genera l surface and ultimately the immedia te cause of 
the rupture is considered to be the pressure of the follicular fluid . 
\ Vhile ,one ovulntion fr.om each ovary may ·occur, a double ovulation 
from one ovary ha s been evidencec1; also, the same oYary may ·ovulate 
t hree t imes in succession. 

Gr:mt (1934) indicates the nriations reported with r egard to the 
tim e of on1lation relatiYe t o the onset .of oestrus. It appears t h at 
iu most cases ovulation occurs 24 hours subsequent fo the onset of 
<Jrstrns. I n }[er inos , Quinlan and .Mare (1931) state 1.hat on1lation 
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rarely takes pla<:e before the 36th to the 40th h om of oest rus. Chant 
considers that it occurs earlier in Scottish sheep than in other breeds. 
Green and vVinters (1935) state that ovulation in sheep occurs as the 
anirna l passes from heat. 

:Normally, ovulation does n ot occur during pregnancy, during 
which period the follicles remain small and unaltered (Quinlan and 
Mare, Hl3l). Hmrnver, authentic cases of superfoetation have been 
reported by Smith (1927, cit. Grant, 1934) and Grant (1934) . 

Ovulation has been observed 10 to 15 days po,;t-partum, but such 
ovulations are not accompanied as a rule by oestrus " ·hen the ewe 
suckles its lamb (Quinlan and )fare, 1931) . Parkes (1929) indicates 
that it has been shmrn by practising ovare~tomy that the inhibition 
of oestrus during lactation is set up through the onry, and that the 
absence of oestrus is not clue to the heavy drain upon metabolism 
resulting from lnctation. 

Oestrus has been observed to occur soon after abortion. Kichols 
(1924) reported a case in " ·hich a e\Ye aborted during early pregnancy 
and was served the following day. Quinlan and Mare (1931) 
observed normal oestrus in a ~ferino ewe 17 davs after the birth of 
a still-horn lamb and, in a similar type of case, ·Yan Rensburg (19:35) 
observecl normal oestrus after 21 days. 

Shortly after ovulation, luteal cells are formed by " the hyper­
trnphy of the follicular epithelial cells and the ingro"·th of connective 
tissue along with blood vessels " (Robson, 1934). 'fhe eYolutionary 
and involutionary changes of t he corpus luteum in the ovary of the 
ewe have beeen described by Kupfer (1928), Quinlan and .Mare (1931), 
Gasicla and McKenzie (19 =~3), an d Grant (1934). The corpus luteurn 
becomeR conspicuous 48 hours after ovulation; >Yi thin fixe days it 
occupies a large portion of the ovary, when it may be 0 · 5-0 · 7 c.m. 
in diameter; it reaches i ts maximum size at about the middle of 
the interovulation period of its fonnation, when it is about 0 ·9 c.m. 
large aIHl has a central cavity conta ining a fluid. A s its cycle 
advances, it changes from a blood reel to an opaque pink colour. 
Although Quinlan and )fare state that the corpus luteum remains 
little changed in size until aftei· t he commencement of the next 
oestrus, the other investigators report that t he corpus starts degene­
rating during the latter part of the interovulation period. Atrophy 
becomes rapid after the formation of the newly fanned corpus lnteum 
ancl the colour changes to a yellmv , then to a dark brownish >-ellow. 
T he last hace of the corpus is a hro\\·nish pin-point speck on the 
surface of the ovary. Grant ' s (1934) statement to t he effect that 
Quinlan and )fare (1931) misinter preted the clrnngeA in the corpus 
luteum prior to ovulation, does n ot appear to he suh~t antiate<1. 'fhe 
OYaries shmYn in the coloured drawing submitted by the latter 
anthors, are of natural size and t hey >rnre made from the fresh oYaries 
ta ken from sheep immediately after slaughter . )IoreoYer, it is Yery 
evident that the greatest care was taken in representing the 
appearance of the corpus luteum from day to day during the inter­
oestrous period. 

The COl'pus lutemn of oe,-;trus is a tluctless gland and its chief 
function is the iuhihit i011 of oestrus, which effec:t it produces by a 
speci fl c honno ne. 
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The corpus luteum of pregnan cy, or corpus lu teum vera, is high ly 
vase ular and it remains present i n the ovary during t he entire period 
of pregnancy (Quinlan and Mare , 1931). Hmvever, by the end of 
the third month slight changes commence, but m ore ruarked altera­
tions in size and colour are noticed just previous to par turition , after 
which rapid changes in size take place. 

During lactation, atr.ophy of t he corpus luteum vera cont inues, 
and three months after parturition, it is r ed uced to a vestige (Grant, 
1934) . Only in rare cases does ovulation occur short ly after 
parturition (Quinlan and ) fare, 1931). In spite of the absence of a 
eorpus luteum, oestru s does n ot generally occur dur ing lactation ; 
H ammond (1926, cit. Robson , 1934) h as suggested t hat lacta tion 
interferes with t he nutrition of the ovaries thus inhibit ing t he 
·uccurrenee of normal di-oestrous cycles. 

As previously in<licated , the corpus luteum is a gland of internal 
secr etion and t he hormone \vhich it secretes assists the ovarian 
hormone, oestrin, in regula ting th e cyclica l alteration s in th e various 
divisions of the uterus. Al though it is genera lly un derstood that 
secretions of the corpus luteu m in h ibit oestrus, R obson (1934) st ates : 
" Kone of the eviden ce so far ad clu eed , however, proves conclusively 
tha t the inhibi ta ry effect upon ·oestrus is defin itely due to known 
lutea l hormones and the possibility that u nknmn 1 or even an 
unspecific factor may he responsible fo r some of t he r esults observed 
has hy no mean s been exclud ed. )lforeover , i t is kno" ·n that other 
substan ces besid es the luteal extraets h ave an in h ibitarv action on 
the occurrence of oestrus, e.g. adren aline " (H obson, 1932). Robson 
in hi s i·eview also indicates that it appear s to be defi ni tely establi shed 
that the luteal hormone is important in th e early stages of gesta tion 
in all sp ecies, but that the contentions with regard to the function of 
the corpus luteum during- subsequen t stages of gestation are 
contradictory. It is not definitely known wheth er t h ere is any inter­
relation bet"·een the corpus lu teu m and the mammary gland. 

A ,.;chh eim a ncl Zon<lek (1927) an <l Smith (1927, r·i t . H obson, 
1934) di scovered that large quantities of oestr in are excreted in 
pregnancy urine. Zonclek (1930-cit. H obson , 1934) has sta nd ardi sed 
two gona dotropic substanr;es, Prolan A . and B ., recm-ernble from 
pregnancy urine or from the pituitary , in terms of mou se or r :lt uni ts . 
While a consirl era ble mea ;;ure of success h as been ach ieved bv 
artificially inducing on1lation and oestrus in sma ll anima ls throug h 
the administra t ion of preparation s con taining gonad sti m ulati np: 
hormoues, only in limite<l ill st an r;es have sim ilar successes been 
ac· bi evecl 'vith domesti c animals such as the ewe. Cole and )Iiller 
(1933) found that oestrus and on 1lah on can be induced in sheep 
during mid-anoestru m by admini st ering suffi cient amounts of gonan 
stimulating hormones in seru m fr.om pregnant mares . 'l'he 
importance of giving a second inj ection of the serum 16 days after 
the first is stressed. ·w· anvi ck ancl co-workers (1933) used a serum 
prepared from human pregn:l nc:;- urine on goats and , whi le ovulation 
was found to ha ,.e ·oceunecl in sever al cases, oestrus wa s not proclu ced. 
As <letails were not µ:iYen in the report arn ilahle , it is not kno"·n 
whether the precaution of giving the second inj ection after a 
part icular time was observed. 
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THE GEKETIC AS P ECTS OF Ov ARIAN AcnvnY. 

D uring the consideration of the sexual season in the various 
br ee<l s and types of sh eep , it was ded uced that there appeared to be 
a gradual increase of sexu al activity from the monoestrous condition 
of th e wild species to t h e ex treme degree of polyoestrum exhibited 
by certain domestic breeds of sh eep . 

) fa r sh all 's (1922) accumulated information on the wild types 
of sh eep, 0 . t r agelophus, 0 . burrh el, 0. musiman , 0. vignei, 0. 
ammon, 0. can a den sis, 0 . poli , an d 0. argili, indicates that they 
are all monoestrou s. Parkes (1929) states t h at the wi ld prototypes 
of the cow, pig, sheep , and goat, a ll probably exhibit a restricted 
sexu al season, ·which in t h e case of t h e las t two appears to be in the 
autumn, but that dom estication extended the season so that domestic 
strains breed a t almost an y time. He further states that , in the 
domestic st rains, the g reat est 1·eadiness to breed it still found at the 
time which corr espon ds t o t he p rim itive sexual season. 

Through dom esticat ion, improved methods of husbandry uu 
doubt h ave en couraged the est ablishment of longer sexual seasons, 
which incr eased t h e p robability of fertilisation and consequently the 
fertili ty of t h e flo cks. M ar shall (1903, 1922) and :Marshall and 
H ammond (1925) indicate that va riations in the time of the occur­
r ence and t h e duration of t h e sexu a l season are defin itely breed or 
racial ch aracteristics . While m ost breeds in Great Britain 
experience man y dioestrous cycles dur ing their annual sexual season, 
the Scottish Blackfacecl sheep in t he Highlands have only two 
dioestrous cycles annu ally . vVhile the sexual season of most British 
breeds of sheep i s fro m October t o Februar y, t h e Limestone sheep of 
"\Vestrnorland and D erbyshire an d D orset H orn sheep are capable of 
breeding more than once annually. Hobert::; (1921) found that, in 
the United States, Sh r opshires are most active cl uring October to 
D ecember, whi le in D orset s two ann ual sexu al seasons occur during 
the mon t h s May t o July and September to December. As preYiously 
iuclicatecl, M erino sh eep in cert a in parts of Australia and Sou th 
A frica experience greater ann u al sexual activity than any other 
breed, as in the former a continuous series of dioestrous c,vcles is 
exper ien ce d through out th e year (Marshall, 1922; Quinlan and "?lfare, 
1981) . 

In C·omp aring the early breeding characteristics of various 
breeds, D arlow (no ela t e) and Russell (1919) found significant 
differences. The Merin o was the best early lamb producer; 80 per 
cen t . of th e ewes brou g h t lambs before Janu ary as compared with 
40 per cent . ·of th e Dorsets. ~i\.lthough the Shropshire was found to 
be a late breeder , t h e Shropshire-Merino crosses were earlier breeders 
tlian the "?lierino . D a rlow sta tes t h at, "·h ile the early breeding 
ch aracter i s not comm on to all Dorsets , it appears to be p articularly 
dominant over late breeding wh en t h e Dor sets are sel ected for the 
fo rmer character . · 

A s previou sly irulicatec1 , fertili t)· can, to some extent, be used as 
an indication of ovar ian activi ty. Heape (1889) found remarkable 
differences in t h e fer ti lity of various breeds and he contended that 
the r esu lts of h is investiga tion clearly indicated that fertility i s a 
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rn1.:ial characteristic. H eape remarked upon the remarkably high 
feit ility of Sufto lks, Slu opshi re, and D orsets and the serious state of 
lo\\. fedility among Sou thd mYns of those times. The later investiga­
tions ·of Kichob (1924, 192G) lell to the defin ite conclusion that 
differen (;eS in ferti li tv behree n different ln-eeds and " ·ithin breeds 
are fundame nta lly g~neti c. ~Iarshall and Pot ts (1924) sta te that 
vario us bree<l s n1Hl stra ins lrnve each an inherited limit of ferti li ty . 
In (;·ornparing the fert ility of seYeral breeds of 1;heep in t h e Unit~<l 
States, t h ey found th at Dor sets g-a Ye the best return s nn<l 
Hamliouill ets lowest return s per 100 e\Y es; "·hereas 14G arul 163 per 
(;ent. wer e obb in ecl from t \\·o year ·old and ngecl Dorset ewes 
r es pecfrrnly, t he equ inilen t retu rm; from Hambouillets were 111 and 
12:") p e1· (;ent . 

It is l·ogica l that t he factors which y ield high fertility are those 
\Yh i('h produ ce n hip:h proportion of multi-births. Hammond (1921) 
h as indicated tha t t h e limi t in g faetor in fecund ity is t he number of 
OYa sh ell at oestr us. Age appears to play an importad role &o far 
as fecun dity a nd , co nsequ ently, ovarian actiYity are concerned ; 
aHhoup:h va r in ti on liehYeen different breech exists , greatest £ecun<1i t,,. 
O(' Clll' c> du ring t he sixth year of t.he ewe's life. Marshall and Potts 
(1924) h aYe sh 0\\·11 t hat an alyses of flock records iudic<1te an increase 
i n prnportion of hYin s born until ewes are 5 to G years old; e\\·es 2 
;;-ear:s ol rl prorlu ce <1 111 ·4 per cent. lambs , " ·h ile 6 year ·old ewes 
~·id<l e<l ]()1 ·2 per ('ell t. la rn hs. In American Sluopshire sh eep , the 
percentage of mu lti-bi r t h s in creases up to 4 years an(l then remains 
fa i rl y <·onst a n t tl11011gh th e ei g-hth year ; ewes ] 6 .'i-enrs old 'wre pro­
<ln ctiw (Rober t;;, 1921). Lnnglet (1984) reports th at in German 
:Yiutton jierin o,-; optimum lambing results ::ire obtain e(l in the Rixth 
yenr, hut in Ger man whit e-h ea rl erl mutton sh eep best lamhings are 
ob tained from e\\-es 8 to 4 years old. As ol(l e\\·es are either sol d or 
sla ughtered before t h ey re~{ch Reni lity the full extent of their repr·o­
du di Ye ahili t,'i- is u sn ally unlmom1. T-ToweYer, P earl (1913) ha s 
i·epmterl n case of abnorma l fec u nrlity in a " uatiYe " e\Y e whi ch 
p:n \·e a farm er 19 fleeces an(l 3() lambs. The bree<liug details 'nre 
afi fo lluws : fir st 2 years, 2 singles; t h ird year, t \\-ins; next G :vears, 
t r iplets; next (i )-ears , twins; next 2 years, si ngles; last 2 yen rs , 
no lambs. 

Pe:nl ( 1DJ 2 , !'it. Hm11 mollll, 1914), ha s shmn1 that n fert ile 
strai n of fmd (lnes not· 11 e('e;;;;ar ih - <·-cinia in more ·Oo< ·~des in it;; oYaries 
tii:in :m i nfe r ti le slr:1 i 11 :111cl t lrnt' t he <le\·elop1u<·n1. <; 11 (1 growth of t h e 
001.:.des :ne cm1secl hy a ph ysiologi 1.:a l fact-or. Crew (1920) con ternh 
i h :d. it j,; po;0;sihle to hriug n fornil,\ · of animal s to a n encl h ,'i· delilie -
1n1ely n ep: ledi 11 g- th e foc1 that it,; inrliY ichrnls nre of lo\Y fert ility. 
l\far,; h all and I-Ia mmon<1 (1925) clra\Y atteutiou 1.o thP impmt:rnce of 
u sing· rnms from hiµ:hly fert ile stn1 in s in onl er to ma intain or iu('rea se 
!lit-' ferti li ty of flo(' k.-; t hro ugh th e ir gene1i1· f'on stitution . CrP\Y (192,)) 
rh:rn·s nHeuti on to th e fa ct that , ''"h ile it is possible to i11crea,;e the 
u umlier anrl intensity of t h e dioesfrou s cycles in polyoestrnus :mimals , 
there is no eYirlen ce th at spec ial treatment can <·onYert the rnnsti­
tuhon:1ll,\· rnonoPstrou;; in to th e polyoeshous, and that, nlthoup:h 
f' TIY irnnil' facto r;; m ay affed the oestrous C,'i-de, i t is ce1·t ain "that 
cl ifferences in th e rw t ure of th is cycle furnl amenblly arP spel' ific and 
lweerl drnraders ''. 
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'InE EFF ECT OF E:vvrnox1 c F ACTOR S -cr o:v O v AIUAX ACTIVI T Y . 

Cli matic. 

Considerable eYidence has bee11 adv anced to indicate that 
environic factors su ch as climate, soil , and n utrition, influence t h e 
exten t of sexual adiYity in sh eep. 

Marshall (1922) is of the opinion t h at th e ·occurren ce of t he sexual 
seaso n in any one country or locality i ,; closely connected " ·ith the 
clima ti c conditions and the p er .iodici ty of t h e sea~ons ; sheep in Great 
Britain and South Africa adhere to thi s rule as in both countries 
they breed in the autunrn. )fo rnhall contend s that t he breeding 
seaso n is controlled t hrough na tura l selection by t h e needs of the 
next gen eration . 

Y aria hon in th e d uratiou of the sexual season is fo u n rl to r esult 
due to changes of environmental condit ion s. Thus, Sc·otch Black­
faced sh eep in th e Highlands exper ience only hrn dioestrous cycles 
during the annual sexual season , but in th e Lmdands as ma ny as 
five or six dioes trous cycle:; h aYe bee!l obse n ed (::\Iars hall, 1922). 
Wallaf'e (189G) states that , in South Africa at hig h altitudes " ·h ere 
sheep depend only on t h e Yelcl , Lunhing begins in Sep tember or 
Octo ber . H e i11 (1ic:l t e:; a lull in lambing clu e to e'rns not coming in 
seaso n, but he states that in t h e lO\v country, befow t h e second ran ge 
of m om1tains, autumn lambs :lre obtained , which indi('at es that fl 
sexu al season must h ave occurred in the spring. 

Kupfer (1928) fo und tha t under Sou th A fri c<lll \Y estern F ree 
State couditiou:s, Merinos and vV.oollecl P er:;ian sh eep and B oer and 
Ango ra goats ai-e sexually act iYe only (1uri11 g th e autumn and early. 
winter months. Kiipfer, r ealisin g that g l'eater sexual activity is 
shmn1 by ::\'[eriuos i11 Australia (::\Iarshall , 1822) arnl sh eep in Cen tra l 
E 11rope (Kiip fe r , 1928), oonsicl e1s that slieep i n South Africa h aYe 
aclapted their onni a n functi o11 s to clinrn tic condi ti ons . He doubts 
" . . . " ·hether :s heep in n irious parts in any country 0 1· in clifferent 
countries coufonn to the sa me type of organoge11esis aurl fo llow the 
same periodic i ty in organic fun ctions ". 'l'lt is author consi der s tha t 
the sh ort period of sexual actiYity obsen ecl by him uucler South 
Afri c:l n condition s mi ght b e an a rla p t at ion to t h e cornlitions JH' (' essnr_\· 
for th e r earing of t h e Qffsprin g . It is interesting to no te t hat t h it> 
ge1w1·a lizatio11 i,; ,; upported b.\· t he ,; a111 e au thor's obser Yatio n,; on 
eq uine:; in Soul h Afri cn (E:iipfe r , 1928) . Kiip fer fournl t hat, in 
hon;e:• s and clonk e.\·s, sexual ad i,·it.' · \1· a~ limi tecl to t ii P rncrn t lts 
October to }f:H('h , ~o that , a fte r n ge ~t at i on period of about PleYell 
months , parturiti on takes pla('e at th e begin n in g of lmd <luri ng- tli e 
spr ing· ,when (' onrl itions ni ·e foYomable for bct:i t ion. 

Ou th e other hflll(l , under flw serni-a ricl f'O nditi ons of the Sou th 
Afrif'u n Ka r roo, Quinlan and Ma re (1931) ohserYell cont inu ous an unal 
sexual acti.-it)· i n ::\Ierino ~heep . They ;;tate that , n ncl er Karroo 
conditions, the :lhsen ce .of rain fo r extended periods nch ersely affects 
the p asture and r es11lts in ir r egulari ty of the clioestrous eycles. 

Some inter P:;t iug- ·obsPJ 'Y ati oll s npou :;h eep impor ted into t h e 
U nited States were i·econl ecl b.v H.u:;sel (1919) . It was found th at 
importe <l Dorset H orns \Yere not as ferti le as :H·dimated D orset H orns , 
aK, in the C'a se of th e forrn er , 10 ver cent . proYecl bar re n, 20 p er cen t. 
fail ecl to bree d before the :lut umn cl uriu g t he firnt t wo season s, arnl 
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50 per cent . of those t hat lambed dropped bYius . In the case of 
Shropshires, out of 17 e \Yes, 6 proYed barren. AJthough no data are 
i·eported, Quinlan and ~Ia re ( 1931) state tha t they consicler that it 
takeR six mon ths for the acdimatisation in South Africa of British 
breeds of sheep. Also, the sa me authors are ·of the opinion that 
temporary sexual in actiYit.r may result when sheep are tran f< ferred 
from humid eoastal regions to clry :Karroo conditions. 

Endeavours haxe been mad e to recognise the indepenrlent effects 
0£ climate and nutr ition u pon sexual adivity in sheep, but little 
in formation is ba sed upon actual experimentation. 

Johnson (1924), in considering the de_nsely sheep-populated 
regions of the world wit h respect to temperature , rainfall, and 
humidity, sta tes, tha t in the most important sheep countries of the 
world , the winters ar e mild , t he summers are cool, and the humidi ty 
is considerably lower i n summer than in winter. Un<ler such condi­
tions, the mean temperature ranges between 28° and 77° F., the 
rainfall between 0 · 3 and 4 · 5 inches per month, and the relative 
humidity het\Yeen 55 and 70 per cenL at the h igh er temperatures 
and G5 to 91 per cen t . at th e lower temperatures. Johnson further 
states that t he " rutting season " falls within narrow limits of 
temperature, ra infall , and humidiy. He appears to agree ·with 
Hammoncl 's (1921 ) contention that the " rutting season · · comes with 
a falling temper atu re, and it is said that, when the late summers and 
autumns are hot, the ewes will not breed until late. The results of 
Asdell 's (1926) analysis of the Kid Hegister of the British Goat 
Society clearly supports h is contention with r egard to the 
relat ionship bet"-een temperat ure and sexual activity in caprines. 
Asd ell states that it is just as the reproductive period is setting in, 
or as the oYary awakens from the quiescence of anoestnun, that the 
influence of temperature is most felt. Slight activity starts in June, 
the r ise is gradual dur ing Ju ly and Aug ust , after which it becomes 
steep , and a m aximum is attain ed in Odo her; there is a slight decline 
to N <ffember , after "-hich the decline is steeper, and i t becomes more 
gradual unt il a minimum is reached in M:ay . This author considers 
the August temper ature most important and, whil e hot summers 
were found to delay matings, very cold temperatures during December 
r esulted in a smaller number of mating during that partieu lar year­
M:cK enzie and Phillips (1932) found that , when ewes \Yere subj ected 
to low temper atures (44°-48°) in an ice chamber during the clay or 
the night for 10 dayB, ther e were no significunt differ en ces bet" -een 
the experimental and the control ewes in so far a,; the number of 
days r equired for the ewes to show oestrus was concern ed. 
ElpatjeYskii (1934) sta tes that low temperatures below 15° C. 
redu ced the number of sheep coming on " heat " by 25·8 per cent. ; 
the effect ·of cold weather was enhanced by windy weather . Also, 
rlull cloudy \Y ea ther h ad a harmful influence and snow-fall reduced 
the number of ewes showing '' heat ' ' by 17 · 5 to 30 · 0 per cent. 
Asdell (1926) considers t he thermo-regularity m echanism of import ­
ance, but not absolute in action, and that summer h eat probably 
increases the t emper ature of most animals, especially of those in 
wbi eh the swea t glarnl s are poorly cl eYfl loped , as for example, the 
sh eep and goat. Asrlell suggests that summer temperatures may be 
nboYe that a t whif'h follicular rleYeloplllent may be possible, winter 
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temperatures may be belo\Y, while spring and au tumn temperatures 
may be most suitable. H e further suggests t hat animals with a poly­
oestrous breeding season which lasts pr actically t he whole year , 
appear to be those in which the temperatur e regulatory syst em is 
most efficient . 

N utrit·ional. 

The effeet s of nut rition upon sexu al activity of ewes have been 
sub ject to much discussion and this is especially true ·Of t he practice 
of " flushing " . 

The advuntages of " flush ing " ewes some t ime befo re t he 
commen cemen t of the breeding season are ex plained and supported 
by )1arshall (1903, 1922), and Mar shall and Hammond (1925) . It 
is advocated thut ewes entering the sexual season should be in a 
growing or gaining condi tion. A t the beginn ing of the sexu al season , 
feed is still comparutively plentiful and th e authors found that the 
grea ter percentage of twins ar e born rluring the fi rst part of th e 
lambing season which would indicate t ha t t he generatiYe uctivity 
of e\Yes t ends to be greatest at th e commencement of the sexual 
season . 

Marshflll and Potts (1924) made observations on t he effects of 
" flushing " on a total of over 350 ewes, and they found th at t he 
" flushed " ewes gave 18 · 7 lambs rn ore per 100 ewes t han did t he 
" unflush ecl " groups . H owever , i t is indicated thut " flushing " 
wit h grain Rhowed no aclvantage over good pasture grazing, nor 
could it be sui<l that " :flushing " brought ewes to se1·vice earlier, 
arHl it is surprising to note that more_ cases of r eturning for a second 
and third service were found among the " flush ed " grou ps. 

Satisfa ctory results from " tlu sh ing " h aYe been r epor ted by 
Okulicev (1934) who states that t he pract iee decreased t h e nmnber 
of barren e"·es aIHl i t increased the per centage of multibirths ; while 
t he numbe1· of lambs per 100 e\\·es " ·as 103 in the cont rol group , 
the " flushed " groups gave 120 , 112, and 110 lambs. 

Nichols (1926) i s of t h e op inion t hat t he munner in " ·hich the 
" flush " is produeed is not as important as t he fa ct that th ere h as 
been " flu shi ng " or u t;hange to good fresh pastur e. K ichols 
cons i<lers i t impera tive to practi(' e " fl ushing . , eYery year, fo r , if 
thi .:; is not cloll e, lambing re,;ult ,; urn likely to foll below th e n ornrnl. 

Gran t (19!)4) beli eYes that " flushin g " h astens t he onset of t h e 
breeding season by eonYerting the spur ious oYulat ion periods into 
true " heat " periods, hu t h e eannot agree th at it st imula tes earlier 
prolluction ·of r ipe folli cles . Gr ant cont end s that " :flushin g " to be 
effec tive must be eornmenced at least 5 or 6 \Yeeks before the fi rst 
oestrus is clue to occur . 

Asdell (1926) cannot agree t hat in crease in fee(l can be t h e 
decisiYe fa ctor in most animals in determining \Yhether th e onset 
of the sexual sea son will be early <.Jr late, although he con ,;id er s 
tha t -th e f eed supply is cer tain to h:we a large infiuen('e where the 
animals are bordering on starvation. The i·emarks of Clark (1934) 
appear to agree in prineiple \Yit h th e contentions of Asdell . 
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The effeets of mal-nutrition upon the reproductiYe powers of 
animals have received some attention; controlled experim entation 
supports th e gen er al con tention that underfeeding impairs reproduc­
tion . 

Obsel'Vations on labora tory anima ls indicate that, under concli­
tions of m al-nutrition, t h e n ormal functions of th e ovaries are affect ed 
Leob (1917, cit . ~farshail , 1922) found that, " ·hen guinea -pigs were 
underfed , m;iturat ion is prevented and atrophy takes place; similar 
treatmen t in t h e case of you ng animals ha s m ore marked effects . 
These r esults \\·er e confirmed by Papanicolaou and Stockard (1920) ; 
a prol ongation of t he dioestrum and a congestion in t h e uterus and 
ovary are r eported, while t h e larger follicles were found to be more 
unfaYourably affected by t h e l ack of proper feed . 

:Marsh all an d H am mond (1925) consider that mal-nutrition in 
sheep leads to an increased atrnphy of Graafian foll icles, whi ch, if 
excessive, may cause t h e animals to become steri le for one or more 
sea sons . 

Du Toit an d B issch op (1929) giYe very interesting results in the 
case of bovines run on m in er al -deficient South Africa n Yeld. \Vhen 
the p asture " ·as balanced by the f eeding ·of bonemeal, GG · l per cent. 
of t h e 109 cmvs h ad three calves during three years, whereas none 
·of t h e 20 controls had t hree calves clu ring that periocl. The cows 
r eceiving the supplementary rnineral in bonemeal proclucecl 87 ·3 per 
cent of the possible n umber of cahes, "·hile the equ iYalent percentage 
of t h e eontrol g rou p was 56·5 . The authors state that the cows 
which r ece iYed bonemeal bre d '"ith gr eater regularity and tlwt cows 
on defi cien t pasture exh aust ed their minera l resenes in the process 
of gestation an cl , generally, they neerled bYo or more seasons in 
order t o build up su ch reserYes . :Moreo,·er, bon emeal-feel cah·es ou t 
of bonemeal- fe d cO\rn, b red earlier in life than did non-bonemeal 
fed calves out of control CO \YS . 

Bekker (1932) h as clernou stra tecl t h e detri m entn l effects upon 
i-epro cl u ction " .h en sh eep fro m phosph orus cl eficien t Yeld are main­
tained on a ph osph orus defi cien t ration and that improvement is 
r efl ected by a cl cl ing bon emeal to the ration. 

There appears to be some doubt as to " ·hether phosphorus 
defi ciency is the 011ly m t h e main sh ort-coming in areas where 
rniner;il defi ciencies ;i re marked. 'l'he recent ·ObserYfltions of Eckles, 
Palmer , et al . (1935) iucliC"ate that irregubrities in sexual adivity 
a ncl breed i ng efficiency are more likely to he cl u e to comp li.ca ted 
nutr itiYe clefi eien eies and n ot m erely t o the lack of phosphoru s. It 
" ·as obser ved that u n complicated phosphorus deficiency did not cause 
abnorm al oest rous cycles in cl a iry cows , although such rations did 
r educe breeding efficiency. The authors reYie\Yecl the resu lts of 
rnrious worker s : Hart ancl Gilbert (1928) consider that the failure 
of range cows to conceive is in part du e to rest ricted calcium and 
phosphorns inta ke, hut th e la rk of protein is aho r ec·ognisecl. Gilbert 
and Hart (1900) founcl th at sexually mature rats 0 11 low phosphorus 
(liets sho,Ye rl 80 per cen t . cessa t ion of oestrus anrl 100 per cent. yonng 
rats fa iled to r each sexual rnatnri ty on such di ets . but it was inrlicattirl 
that the acherse efferts wer e dn e not merely to ph osphoru s defi ciency, 
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bu t rather to an almormally h igh Ca /P. ratio eouple(1 \Yi th low 
phosphorus intake. Enrns and Bishop (1922) demonstrated that 
prote in defi cien cy decreases t he per ce ntage of normal oestrous cycles 
in rats and that vitamin A defic ien cy affects the on1lation rhythm. 
In connertion 'iYith pasture deficienC' ies, Hart , Guilbert , and Goss 
(1932) consider th at vitamin A fack>r m:1 y be of consi clera ble 
importance . H o\'i'eYer , Theiler (1933) is of the opinion t hat ca lcium 
and vitamin deficiencies are not important factors afferting the 
ferti l ity of r ange cattle in phosphorus d efi cient areas in South Africa , 
bnt Hart and G uilbert (1933) considering the symptoms, eontend 
that th e la ck of vita min A should have been consiclered as an 
importa nt fa ctor of cl efi cien cy. 

THE PHYSIOCRAPH I CAL CON DITIONS UNDER WHICH 
THE REPORTED OBSERVATIONS WERE MADE. 

The expe1·iments were eonclucted at t h e Yeterina1T Reseanh 
Station , E rmelo, Transvaa l. Ennelo is 5,690 feet abov~ sea level. 
The topography of t he district is undulating. The H esearch Station 
is located two and a h alf miles '"est of Ermelo town. The area of 
the Research Sta tion is 2, 400 acres, which is r1ivided systematically 
into small camps to permit grazing eontrol. In general, the 
phys iogra phica l cond it ions of th e Hesearch Station may be considered 
to be fa irly reprnsentative of a la rge portion of the eastern 'l'ransvaal 
h ighel d. 

M ETEOROLOGICAL DATA . 

T l1 e monthly rainfa lls and temperatures of the ~-ea rs duril'.g 
wh ich t he exper iments reported here were conducted , are g n-en rn 
Table I and illustrated in Diagram L 

It is app arent from the meteorological records that t h e rainfall 
is henviest during January, February, K-ovember, and D ecember; 
approxi rn a te l ~- 10 per cent. of the annual rainfall occurs chuing the:ie 
mon ths . Although t he autumn a nd " ·inter months are often with­
ou t ra i n, very freq uently a fe \Y inches of rain are recorded. Early 
spring r ains ma~· be expected du ri ng Augu st or September. The 
r ainy months are also the hottest months. Very low temperatures 
are experien ced during th e wi ni er months. As the accompanying 
diagram indicates, temperatures are .often erratic ancl fr equently 
comparatively lmY temperatures are experienced during th e autumn 
and sr ring searnns. 

T HE SOILS. 

T he min eral con tents of the main types of soils found on the 
R esea reh Station have been determined by Henrici [19 :10 (a) ] from 
whose table of r es ults cer t ain data have been extracted an d these are 
presented in Table II . 
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LUC IE:-<" L . R OUX. 

DIA.GRA~{ l . 

.: • !----- ---­. 

10 

H a in fall a nd Tempera t 11 rn H ecorcl s, Ermelo. 

T .rnLE II. 
Soi ls of j\"ooitgeda cht , 10, E nnelo Dist rict , 'J'rn nsraa l . 

[Henri ci , rn:rn (a) .l 

CaO ...... . ...... .. .. . .. .. .... . 
MgO ..... . ...... . .... .. .. . . .. . 
K 20 .... . . .. ... . . .. ....... . . .. . 
P 20 5 • • • •••••••• . .••• ••• • ••••• • 

Nitrogon . . ..... ... . .. . .. . . ... . . 
Available K 20 . .. . . .. . . .... . .. . . 

P20 5 • • •• • •• • ••• •• • •• • 

Cao ... ..... ... .... .. . 
,, MgO . . ... . ....... ... . 

P.H. value ....... . . . ....... . .. . 

Grey soil. 

Per cen t . 
0·05 
0·08 
0·15 
0·03 
0·078 
0·012 
0·001 
0·010 
0·009 
5 ·2 

I 
Da rk ?1·own I 

soil. 

Per cent . 
0 ·06 
0·08 
0 ·27 
0 ·03 
0 193 
0 ·007 
0 ·002 
0 ·016 
0 ·010 
5 · l 

Black soil. I 

P er cen t. 
0·70 
0·82 
0·12 
0·03 
0 ·084 
0 ·0035 
0 ·0012 
0 ·326 
0 ·152 

R ed sandy 
soil. 

P er cent. 
0 07 
0· 14 
0· 12 
0· 07 
0 090 
0 0131 
0 0007 
0 046 
0 ·027 

It is seen that most of the above soils have a low mineral content 
and that all t h e soils ar e poor in ava il able phosphorus. 
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SEX PHYSIOLOGY OF SHEEP. 

THE PAS TURE . 

Although many varieties of grasses are found in the na tural 
pasture, Thmnedra triandra is the characterist ic grass of t he area, 
and i t appears that a very mixed grass vegetation with litt le 
Them,edra occurs only on the poorer soils [Henrici , 1930 (a) ] . I n spite 
of a r elatively hig h rainfall, the dominating gr asses of t he eastern 
Transvaal never have the sam e feeding valu e as the grasses of dri er 
areas such as Rechuanaland , '"hereas, " ·h en compared " ·ith the 
grasses of Grea t Br it ain , it must be wondered tha t defi ciency di seases 
are not more common in t hese Transvaal areas [ Henri ci , 1930 (b) ]. 
'l'he <l ata presented in Table III ha ve been extracted from the data 
determinerl by H endrici , [ 1930 (a) J upon analyses of grasses ·on t he 
Research Station. 

T ABLE III . 

A sh and Protein Content of Themedra triandra zn Percentage of 
Sto'Ue Dry Matter . 

Date 

I 
Crude Crude I MgO I Ka 20. I K , o . I P20 •. of Organ . Ash. p m - fi(.l'P, Cao. Cl. 

sa mpling . t ern. 

_ _ 1 ____ 1 _ __ 
1 

_ _ __ - - - - - - - ------- - --- - - - - - -
I 

27. 4.26 Green loaves . ..... . - 4 ·9 29 ·71 0 ·30 0 ·33 0~01 1 o~o I o ·183 -

21. 8.26 Brown 
" 

....... 10·88 2 ·6 - 0 ·3;'i 0· 23 0· 084 0·088 

3. 2.28 Green ,, . .. . .. . 9 ·7 5· 74 - 0 ·42 0 ·23 0 ·0±41 1 ·98 I 0·264 0 ·286 
I 

26. 4.28 Groen 
" 

... ... . 7·87 5·9 - 0 ·47 0 ·30 0 0441 1 ·98 I o 404 0 ·540 
I 

30. 7.28 B rown 
" . ·· ··· · 9·31 2 ·78 ·- 0 36 0 ·25 - 0·000 trace I I 0· 159 

2.1 1.28 Green 
" 

....... 8·84 8 ·57 - 0·51 0 37 0 008 1 ·42 0 388 0·682 

I I 

T he resea rt:hes of H enri ci. [1930 (o); 19 !~ () (b)] ren al th at , 
with the sole exception of pota ssium , the mineral ,; important for the 
sustinance of animal life are defici ent in the dmuina ting gra sses for 
t he greater part of the year ; for only a short tinw in spring· tb e 
grasses may be sa id to he goorl. Even in J anuary, r egardless of 
r ains, the grasses appear to reach a lateut stage , but st rang·ely 
enongh r e('over in February and )£arch hy a new type of se('mHlary 
gro,Y th. During the autumn mouths, the feed Yalue lea ch es from 
the plants . The length of the period during " ·inter months when 
green leaves ar e entirel:v ahsent Yaries from 30 to 120 days depending 
upon the clim atic conditiom; and especially the ra infa ll. 

THE ) i E THOD s OF SHEEP HnrnANDltY. 

11he above physiograph ical conditions necessitate very particular 
management if sheep fanning is to be a su ccess. 
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LUCIEN L. ROUX . 

During the summer months, healthy sheep attain good condition, 
but sheep begin to lose condition in the autumn and the loss of 
weight during the winter months depends upon the severity of the 
season and the management afforded. 

'I'he feeding of mineral licks is essential, although, it may be 
added, many farmers do not appreciate this fact. Yarious combina­
tions usually consisting at least of bonemeal and salt a1e fed. "\Vhen 
lic;ks are self-fed thro1Jghout the year , sheep collsume larger quanti­
ties during the winter month s. 

In the great majority ·of cases, it is nec;essary to csupply supple­
mentary feed (luring the winter months. Some farmers trek 'vith 
::i ll or most of their sh eep to the lo"· veld, where better "·inter grazing 
is avai lable. "\Vhen sheep are wintered on the -highwlr1, the supple­
mentary feeds used are maize and green cereal grazing. 'l'he extent 
of feeding necessary depends upon: the quality and L1uantity of the 
arnilable natural pasture, and the t,qie of sheep (old or young, 
pregnant or non-pregnant, lactating or dry). \Yhile a large 
percenbge of dry sheep may be carried through the "·inter on maize 
feeding, young sheep up to t he age of 18 months, ancl pregnant and 
lactating e\ves require green grazing for a portion of the winter at 
least. Provided grain feeding is started before the sheep have lost 
heavily in condihon, from 4 to 6 ouuces of maize should assist in 
maintaining a satisfactory winter weight. 

High temperatures anrl rainfall during the summer months are 
favourab le conditions for in tern al parasites. vVhen sheep are kept 
on low-lying pastures, clean ilrinking water is not supplied, and 
worm control is not practised, no success with sheep may be expected. 
The control of internal parasites is essential especially during the 
first twehe months of the sheep "s life. 

Due to the difficulty of rearing a satisfactory percentage of 
healthy sheep, autumn lambing is preferre<l to spring lambing, as 
lambs born during the autumn are "·ell advanced 'vhei;i worm 
infection is likely to be at its worst. Some farmers pra ctice both 
autumn and spring lambing, but there appears to be some doubt as 
to whet.her all ewes can be made to lamb during the former season. 

The above conditions ''"ere borne in mind when the experiments 
reported here were planned and the experience in handling the 
Research Station's available :flock was, to some extent, a guide in 
selecting the rations f.9r the experimental groups. 
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SEX PHYSIOLOGY OF SHEEP. 

PART I. 

SEX PHYSIOLOGY OF THE NON-PREGNANT EWE. 

The variou~ pha~e~ of the ~t1H1:,· are presented as ,;epm·ate 
experiments. 

Certain experiments, and, in certain instances, porhons ·of t he 
S<l llle expe1·irnP11t, 1vere commencrcl at a later da te thm1 othern. This 
was necesc;itated partly by the urnwailihility of sufficient sheep 
material, and also by the rlifficulty of accommodating very large 
trn mhers of sheep in the feed-vards arnl on sui ta hle represenhl ti ve 
grazing near the yanls. On th~ other han(l , certain additions to Lhe 
studies were suggested as the iuvestigahons progressed. 

EXPEHDIEKT I. 

TnE lxFLCE:'\CE OF .Y rTRTTIOX r-roK TI-IE SExr.-1.L AcT1VTTY oF N O.'l ­

r1rnG:"XXT ~IE1nNo E \\"Es. 

Kiipfe1·'s (1928) obse1Tations on )ferino sheep under western Free 
State (South Africa) conditions, reveal the existance of restricted 
annual sexual nctivity in that breed, and he consi<lers that , ns )ferinos 
in A nstralia ()Iarsha ll , 1922) and the sheep of Central Europe 
(Kiipfer, 1928) experience unrestricted annual sexual activity, sheep 
unrler South African conditions have adapted their ovarian functions 
tu ihe environment. In other wonls, the short period of f>exual activity 
of sheep unrler South African conditions is an adaptation to the 
t:ondit i ons net:essary for the rearing of the offspring. 

The obsenations of Quinlan ancl M:are (1931) under Karroo 
(South Africa) conditions, do not confirm those of Ki.ipfer (1928), in 
that the former auth ors observed t:ontinuous annual sexual activity 
in Merino sheep, although it is stated that the absence of rain fo'r 
extende <l periods adversely effects the grazing and results in 
irregularity of the dioestrous cycles . These authors are of the 
opinion that Kiipfer's observations rn.ust have been made during an 
exceptional year 11-hen sexual activity was particularly low. 

Preliminary observations made by the author at the Research 
Station, Ermelo, confirmed the findings of Kupfer (1928); Merino 
sheep under eastern Transvaal conditions exhibit restricted annual 
sexual acti vi t.r. 

The physiographical conditions of the eastern districts of the 
Transvaal have been discussed in a previous section. Evidence has 
been given to in dicate that the poor fertility of the soil and the low 
nutritive value of the pastures do not permit these districts to be 
classed as good sheep cou ntry. 'l'he reproductive functions of 
animals were, therefore, suspected to be restricted by factors largely 
of a nutritional n at ure . 
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The libera l feeding of bon e meal licks to stock h as, for some time, 
been accep ted as an essen tia l farm pra ctice. Sheep kept solely on 
natural pasture in t h ese areas are unable to ma intain norma l health; 
genera l weakn ess an<l an aemia set in and a comparatively large 
percent age are likely to di e clu r ing pom seasons. Long severe winters 
necessitate su pplem entar y feecling; generally maize is fed but cereal 
win ter o-razino' may be p rov ided and durino· prolon o'ed clr·olw h ts, 
teff h ay" may be used. T h e feeding ot' protei1~-rich co~centrate~ has 
not received con siderat ion due to the high prices demanded for su ch 
feeds. 

'J'he object of th is experime nt was to stu dy the effects of YanOll1' 
levels of feeding an d different combinations of feeds upon the sexual 
activity of :Merino ewes which are su bj ecte d to su ch treat m ent for 
prol·onged per iods of t ime. 

·lllaterials and .Methods.-The sheep u se cl in the experiment were 
obtained from the Research Station's anilable flo ck of Merinos, 
"·hi ch is el assed annually according to the recognize(l standard s of 
Merino :Ao("k classing, so that th e material, which \Ya s taken at 
ra n dom from the fl tH~k, may be considered representatiYe of a 
commer cial Hock. Eighty sh eep were used for the ob~ervatio11 s in 
Experimen t lA a n d 50 i n E xperi m ent ln . 

In t h e fo rmation of t h e groups for any phase of the expenmeut , 
the sheep ''"ere divided propm·tionately ''"ith respect to age , t:qw, 
and weight. 

All " ·eight r·ecords were taken at 14 <l ay interrn ls a ft er l ~ to 
14 hours starvatio n ; the sh eep were kept in a covered sh e<l at ni ght 
and weighing \\·as done beh,·een (i an<l 8 a.rn. the next morning. 

A ll th e grou ps were teste<l fo r oestru s daily bet"·een Ci and 8 :\ .11 1 . , 

thi s work wa s su perv ised by t h e stockman assisted hy a nati\·e. 
Four to six vasectomisecl teasers \vere u sed with 10 e\Yes; !he former 
were kept moYin g among t lrn ewes for 7 to 10 ininutes cit e:wh 
test i ug. 

I n t h e rn se of th e dry-lot or non -pasture groups. open :-·ar<l,; 
measur ing 8 x ] G yanls arnl devoid of p:rnture \Yere u sr<l; th r .'·a]'(ls 
' rnr·e supplied with h ay racks arnl fe ed , water, and li('k tTou pJis . No 
grai ing \ Ya S permitted; th e sheep left the ya rds onl.\· for fortnightly 
weighings an d t h e ann u al shearing'. A cer ta in amo11nf of sh elter 
waR affonled hv tree win d-brea ks. Concentrate ration s were frcl ·on re 
<l aily , rough ag~e t wiee daily, and the li cks and \\·a t er " ·ere ava ilable 
at all times. 

Th e g-roups on natural pasture were g raie cl on ,.;uitabl e c·a mps 
near t h e observation yar ds; clea n trough water an cl th e min eral 
licks \Ye re available in t he <:amps. 'Th e gToups were hrought to th e 
varcls clailv hehveen G a .m . and 8 a .m. for oestrous ohserYation s, au<l 
~t this ti nie certa in groups received the ir su pplementary feed a<·conl­
ing to th e plan of t he experimen t; th e lntter groups were drafted 
out by m eans of a draftin g race. 

A ll t h e con cen trntes anrl l icks fe el were purch ased. The t eff 
h av feel was grown on the Resear ch Station; the qu al it.\· of the hay 
wa·s good. 
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All sheep, in t h e dry-lots and grazrng groups received treatment 
fo r g astric and intestinal parasites at 28 day intena ls throughou t 
t h e year. G0Yen1111ent \Yire,Yor m Remedy was used. 

'l'h e annu al inoculation against B lu etongu e took pla ce three 
weeks IJrior to sh earing . 'l'h e first clipping in an arsenical prepara­
tion fOl' th e control of ke el s \Tas given approximately one month 
after shearing. 

Th e dea ths that m:c:u rred in the Yarious grou ps ('ann ot be snicl 
to haYe been rlue to the treatment to v.·hich t h e sheep "·ere subjectecl . 

E !iperiment; l A. 

L ow Planes of .Yut rition in D ry-lot compared to Supplemented 
P asture. 

T h e experim ent wns comm en ce cl in J uly, 1932 . At this stage 
of " ·inter , it \Ta s ±ounfl n e<;essary to start supplementary feefling of 
t he R est>a rch Station's ge nera l flock ; t h e condition of the sheep was 
t h er efore, at a , ,·i nter leYel. 

P reYious experieuc- e of th e Station\; pasture hacl incli c- ate<l that 
11 011-1J reg·nan t :Jierino sh eep on clry " ·inter pasture req u ired from 
4 to :j oun ces of m aize p er sh eep per day as su pplementary ±eecl, arnl 
i t \ Ya ,; est im ated that a sheep consumed between 2 anrl 0 pouncls of 
dry nrno·h aa·e a dav. The rn tions of the rlry-lot feel <»roups 1Tere 
co;1,;tn1 cted ~on th is ·basis. · "' 

A genera l ou t line of the treatments of t he groups in t hi ,; por t ion 
of th e experiment is g iYen in Table I. 

Group. :'.\io. of 
sheep. 

I 10 
lI 10 
III 10 
IV 10 

v 10 
VI 10 
Vll 10 

VIII 10 

'l'.rnLE I. 

Grou.vs fr1 E .rperiment l A. 

IObsen at ions I 
commenced . 

24.7. 32 
24.7.32 
'.24 .7.32 

(1) 24.7 .32 
(2) 2.3 .33 

24.7.32 
7 .10.32 
7. 10.32 
1. r;.33 

Treatment. 

Drv-lot : Maize, teff hay, bone meal, and sa lt. 
D1:~ -lot: Maize, teff hay, and salt. 
Dry -lot : :VIaize, cotton seed meal, teff hay, a nd salt. 
Dry-lot : Maize, teff hay, bone meal, and salt 
Dry-lot : Teff hay, bone mcaL and salt. 
Dry -lot : Maize, teff hay, bone meal, and sa lt. 
Pasture : :Bone meal and salt. 
Pasture : Maize, bone meal, and salt. 
Pasture : Bone meal and salt, and green oat g razing 

during "'jnter months . 

Th e sheep of Grou ps I t o IY were approximately 22 month s olcl 
a t t h e c:ornmen c:e ment of the ex periment. A s it \Tas suspected t ha t 
y·ou ng e1Y es migh t be irregular 1Yith regard to sexual activity, Grnup 
\T. consist ing of m ature tllrns, was included . It will be seen thut t h e 
m aize r ation of the latter grnnp is an ounce n1ore than that of Group I 
with which comp ari sons are t·o be made. T h e initial mean " ·e ights 
of the t wo groups n ecessitated t h is difference in the rations . 
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T h e treatment of Grou p IY during the first pe1·iod of 224 days 
" -as sim ilar to that of Group I , but the former group \Ya S subj ected 
to a lo 1ye1· p lan e of n uhition Lhning the second period of 020 davs; 
t h e alteration in the ration \YflS mac1 e at a time " ·hen the sheep ''°~re 
exh ibttiu g i1orm al f'exual ac tiYity. 

Grn up YII 11·as fed ma ize aecording to a1)petite; the co11 sumption 
var ied from 8 to 12 muwes per sh eep per day accorcling- to t he na tun~ 
of t h e na t urn l p ast ure . 

Gronp Yl ll " ·as clrafle(1 on to green oat g1·azing for one to hni 
hours rlai ly du ring t h e perio lL 11·he11 n :1turn l green pasture 'm s not 
a1·ailable. ])nr ing ihe 1Yinte1· months of 1933 ihe oat grnzin g \Ya s 
not entirely ,;a ti ,;fodor:--·, clu e to achnse weather couclition,.; , hut 
dmin g ihe Hi:14 " ·inter mout hs t he green cereal gnizing \YaS goOll. 

'l 'he qua nt ities of feerl arnl lick consumed are g-iYen in T able Y 
of the next section_ 

R e;mlts. 

The general hPatments of Grnu p ,; I to YIII h aYe lePu irnhcnte <l 
in T n ble IY of the text. T h e cle tc1ils of the fee<l sf'h erl u le rtn(l the 
<1 uantities of l ick eon~umed nre prese ntecl in T nble II. 

\ \-ith iegan l to 'l' able II , attention is cha11·11 t\) the follcrn·ing 
point,;: (l )The r at ions '°f the dry -lot fe el groups remain ed constant. 
As the licks \rn1·e self-fed, t h e quantities issued 11·ere re c·orded; the 
aboYe quant it ies haYe hee n computPcl from the reC' or cl s of the issues. 

(2) Group YTI \ms fe d maize a t the ra i-e of 8 ounee,; per sh eep 
per (l ay \Yhen pa stures \\·ere goo d, but, for approximate!>- 90 cl ays 
dur in g each of the b1·0 11·inter seasons, t11 e daily cons11 rnption per 
,.;h eep 1n1s 12 ou nf'es. 

(3) T h e winter periocl during \Yhi eh Grnup YilI \YaS gi Yen gTeen 
oat g1·azi11g "·as appl"Oximately 90 Jays. 

(4) The impossibilit)· of fee<ling lick to ea ch of t h e pasture 
gro ups separately necessitates considering an aYerage :figure for the 
groups on pa"hu e. 

The \1·eiµ;ht,; of i 11cli 1·idual sh eep in Groups I to YIII, which were 
taken at 14 cb.\- in tenals, are giYen in Appendix L\ , 'l'ahles I to YIIL 
The mean 11·eight,; of t h P g10 11 po; at eac h ri eriod are g iYen ;mrl t hese 
h aYe h eeu nsed fo r t h e oonstruction of Diagra m 2A of the tex t , whi ch 
i llnslrateR t h e tendencies of th e \Ye ights of th e i·espediYe grnups 
through out t h e experi ment. Alteratioi1s in t}1e nurnhers of sheep in 
t h e gToups ar e indic;1te(l in brackets at points on the cun-es " ·hen 
reclu ci [ous occurred . 

The r ee-ords of the obsenatio11s of oeshus of imliYiclual sh eep 
are giYen in A ppendix 111 , Tables IX to XYI. from which Tables 
XVII to XXIV of t h e app endix h Fe b een compiled in orcln to 
refl ect th e season al sexual actiYitv and the perioclicit.\· of oestrus of 
t h e incliYi du als of each gTOU IJ . ' 

2 493 



'f
A

B
L

I' 
JI

. 
N

a
//(

)/
/s

 
u

f 
G

ro
11

ps
. 

-
-·

--
-
-
-
-
·
=
=
=
=
=
-
-
-
-
'
~
=
-
~
 

--
-
-
-
-
--

-
-

-
--

-

G
ro

u
p

. 

1
. .

..
.

..
..

..
.
..

.
..

..
..

..
.
..

..
..

..
.

..
..

..
..

..
.

..
. .

 
T

l .
..

..
..

..
..

..
..

.
..

..
..

..
.

•.
..

..
..

..
.

.•
..

..
.

..
••

 
Il

l 
(11

.)
 .

..
..

..
..

..
..

..
..

..
..

..
.

..
..

..
..

..
..

..
.

..
 .

 
(b

) .
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
.

..
..

..
. .

 
>l

'-
A

v
er

ag
e 

(a
) 

a
n

d
 (

b)
 ..

..
..

..
..

..
..

..
..

..
..

..
..

..
. 

· ·
 

~
 

IV
 

1s
t 

pe
ri

od
. .

.
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
. .

 
2n

d 
pe

ri
od

 
(a

.) 
..

..
.
..

.
..

..
..

..
..

.•
•.

..
..

..
. 

··
 

(b
) 

..
..

.
.
..

•
•
..

.
..

.
..

..
.
..

..
.
..

.
.

. 
A

ve
ra

ge
 (

a)
 

an
d

 
(b

) .
..

.
..

..
..

..
.
..

..
..

..
..

..
.

..
. 

• ·
 

V
 

(a
) 

..
..

.
..

..
..

..
.

..
.
..

.
.

..
.

..
..

.
..

..
.
..

..
.

..
. .

 
(b

) .
..

..
.
..

..
..

..
..

.
..

..
..

..
..

..
..

.
..

..
..

.
..

. .
 

(c
) 
..

.
..

..
.

.
..

..
.
..

..
.

..
.
..

..
.
..

..
..

. 
. 

A
ve

ra
g

e 
(n

),
 

(I
i) 

a
n

d
 

(c
) .

..
..

..
.

..
.

..
..

..
.
..

..
..

..
 . 

V
I 

(a
) 

..
..

..
..

..
..

.
..

..
..

..
.

..
..

..
.

..
.

•
..

.
..

.
..

. 
(b

) 
..

..
..

..
.

..
.

..
..

..
.•

..
..

..
..

..
..

..
..

..
..

..
 

A
v

er
ag

e 
(c

t) 
a

n
d

 (
b)

 ..
..

..
..

..
..

..
..

.
..

..
..

..
..

..
. .

 
V

ll
 

{c
t) 

..
..

..
..

..
..

..
.

..
..

..
..

..
.

..
•

•
..

.
..

..
..

••
 

(b
) •

..
.

..
..

..
.

.
..

..
..

.•
..

.
..

..
.

..
..

•
..

..
.
..

. 
A

 ,·
er

e,
ge

 
(u

) 
an

d
 (

b)
 .
..

..
.

..
..

..
..

..
..

..
..

..
..

..
..

 . 
V

IL
I 

(c
t) 

..
..

..
..

..
.
..

.
..

.•
.
..

..
.

..
..

..
..

.
..

 ·
 .

.•
• 

(b
) 

..
..

.
..

..
..

..
..

•.
..

..
..

.
..

..
..

..
..

..
..

•.
 

A
v

er
ag

e 
(c

t) 
an

d
 

(b
) .

..
..

..
..

..
.

..
.

..
.•

..
..

..
..

..
..

 

N
o.

 
of

 
,1

ie
cp

. 

10
 

10
 

10
 u JO
 

10
 9 10
 9 7 10
 u - 10
 

IO
 

- IO
 

10
 

l'
c

ri
o

d
. 

d
ay

s.
 

74
4 

74
4 

12
6 

61
8 

74
4 

24
4 

32
9 

HJ
L 

f>
:W

 
:1

67
 

]
!)

+
 

2:
>.:

l 
7+

+ 
:1

;,o
 

-1
0

~{
 

7;
)8

 
f"

)7
8 

18
0 

7t
i8

 
36

!J 
18

0 
54

3 

'l'
y

p
e 

o
f 

t r
ea

ti
n

cn
t.

 

Jl
ry

-l
o

t.
 

" 
L'

as
tu

re
 

" 
Pa

-.;
tu

rc
 

a
n

d
 

o
a

t 
g

ra
z.

in
g

 

R
a
ti

o
ns

 c
o

ns
u

m
ed

 p
er

 "
he

ep
 p

er
 1

00
 d

ay
s.

 

M
ai

ze
. 

tb
. 

2[
) 

2
5

 
1

6
 ·U

 
H

l·
3 

H
i 

!)
 

'._?.
;)

 

;3
1.

2,
; 

3
1 

25
 

31
 ·2

ii 
:n

 . 2
ii 

;)0
·0

 
75

·0
 

62
 .,3

 

C
o

tt
o

n-
I 

'c
o

d 
m

ea
l. 

1 I 

lb
. 

- - 8 
1 

8 
1 

8·
 L

 

-

I 
- -

T
c f

f 
h

ay
. 

lb
. 

2;
30

 
2!

)0
 

~
3
0
 

25
0 

2i
\O

 
25

0 
30

0 
:JO

O 
:JO

O
 

25
0 

2;
)0

 
25

0 
2i

i0
 

B
on

o 
m

ea
l.

 

lb
. 

2
·6

0
 

·6
5 

(i
i)

 

2
·6

1 
2 

15
 

l 
·2

!J 
L 

·O
L 

1 
60

 
L

 :J
O 

2 
·::

l:2
 

2 
32

 
2 

.;3
2 

2 
32

 
2 

:32
 

2 
32

 
2

.a
2 

2 
32

 
2

.;3
2 

Fl
al

t.
 

to
. 

1 
3 

l 
·8

 
l 

·9
 

1
·6

 
1·

75
 

0
· 8

2 
0

·8
5 

1·
30

 
1

·0
8 

0
·6

4 
O

·ll
O 

0
·8

0 
0 

65
 

1
·1

6 
1

·1
6 

l 
·1

6 
1

·1
6 

1
·1

6 
1 

16
 

1
·1

6 
1

·1
6 

1
·1

6 

if
! 
~
 

"1
 

't
i ~
 

><I
 

if
! 

H
 0 t<
 

0 Q
 

><
I 

0 "J
 

if
! ~
 

tr
j 

tr
j 

't
i 



LUCIEN L. ROUX. 

It will be observed that dates of slaughter are given in the 
former tables. The sheep were slaughtered for the examination of 
the oYaries the reports of whieh are giYen in this thesis (Experi­
ment 2 : The :Jiorphology of the Ornries of :Jierino Sheep during 
Anoestrum). 

Table XXV ·of Appendix L.\ has been eonstrncte(l from 'fabl e,; 
XVII to XXIV in order to obtain t he frequeneies ·of the periodicity 
of oestrns of each of the eight groups. 

The follo\\'ing Tnble III of the text has bee11 l'Ompile(1 fro m 
Tables XYII t.o XXIY of Appendix L.\, in order to permit a com­
parison of the groups " ·i th respect to sexual actiYity. 

An analysis of the pel'iodicity of oestn1s ma(le from 'fable XXY 
of Appern1ix lA is gi\·en in Table I Y of the text: the t\10 complete 
sexual seasons of 193!3 and 1934 haYe been considered in the analysi,; . 

The effects of the nirious treatments upon the "·ool grnwth are, 
to an extent, unrela ted to th e main purpose of the experiment, but, 
as the )Ierin·o is primarily a 1Yool proclucing sheep, t he shearing 
results reconle(l ,although not complete from a wool specialist's point 
of view, cannot be considered entirely irrevelant to the present study. 
It \\'a s thought that the collection of shearing results might suggest 
nutritional prohlemR relatirn to \rnol gnmth. The shearing data 
of th e groups haYe bee n presentefl in a,-erage figures in 'fable V of 
the t ext. It must he pointed out that, in the case of Groups I to Y, 
only four months of wool growth s shorn in Hl0'.2 were grown unde1· 
experimental conditions ; in t he case of Groups VI and VII , the 
sheep were drafte<l into the experimen t one month before the 19:)2 
shearing ; "-hile, in th e (;ase of Grou p VIII, the sheep "·e1·e in the 
experiment for seYen months before t he 1903 shearing took place. 

Photographs of the eight groups of sheep are gi,-en in Figs. 1-lG. 

Disc-us:sion. 

Few obsenations 11pon the sexual activity of sheep lrnve been of 
long duration; strn1ies ''"i th )1:eri no sh eep have been continued over 
periods of 6 an<l 7 months onl~- (Kiipfer , 1928; Quinlan and ~fare, 
1931). 

Little or no attention ha s heen paid to t he con<1ition or bocl>­
"·eight of sheep in rel ation to onnian activity; generally, regular 
or irregular sexual acti.-ity is attributed to good or had seasons 
respectiYely. In sheep hushanrlry, it is contended that e\1·es shoulrl 
" pi('k up " in weiµ·ht some "·Peks prior to t he mating period, ancl 
t he practice of " flushing " sl1eep in or<l er to increase ovarian 
actiYit ,\· ancl f'Onseqnentl:;- fel'tility, is consirl ered to he effective 
()Iarshall , 1903 , 1922; Potts, 1924; ) farsha l and Hammond, 1926). 
In this connection, the opinion of Asdell (1926) is interesting: He 
contencls that in('rease of feed is not a decisive factor, althoug·h feed 
supply is certain to have a large influence where th e animals are 
bordering on stanation. The r emarks of Clark (193-t) appear to 
agree in principle ''"it h those of Asrlell . 
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LUCIEN L. ROUX. 

Researches upon laboratOl'y animals indicate that deficiellt 
rations affeet the normal cyclical r hn11ges in the ovary (L eob , 1917, 
cit. Matshall, 1922); Papanicolaou and Stockard , 1920; Evans arnl 
Bischop, 1922; Gilbert and Hait, 19'."JO). Du Toit arnl Bis,;chop 
(1929) haYe oliserYerl re(lucetl fe1·tility in cattle, anrl B ekker (1832) 
in sl1eep, in i1ho:;phorus defici ent an'ns. Eckles, Palrner, et 117. (l!J:16) 
consi<ler that inegularities in sex ual aetiYity are due not a lone to 
pho,;phorus defi{'ienc:y, but to m ore complex nutritiYe (l efiei eneieil. 
Tht>se author,; fouml that , in lla ir) · l'attle , 1rncompli{'ated pho,;phorns 
r1Pficieu1· raho11 s do not urnse abnormal oe;;frous cydes , although 
su eh rations do reduce the breeding effici en cy. The follmYing appear 
to be the most impOl'tant eo11 sicl e raho11,; iu rlt>ficient r a tion s : low 
phosphm us, high Ca / P ration cou]llt>rl with lmY phosphont t>, lo"· 
prote in , and laek of Yitamins . 

'fhe oh,;eirntiom; reported in this experiment " ·er e eo11llucted 
<ffer p eriod s of from 649 t o 74-1- cla:n. · 

Unforhmatel.\·, rluta upon the digestible nutrien t s of South 
Afri C<lll f eed -stuffa are not ohta i 11 a hle . so that a detaile<l i·e:flection 
of fet>d nutrients :1Yailable to th e grnups of sheep 11 rHl er contrnllecl 
f eeding· cannot he giYen. lt 11·011lr1 li e i1wonect to l'Omput e the 
1111fritiYe Ynlues of the parti{'ular rn t ions upon th e ha si" of s11d1 
,; i:rnrlanL a ,; that of Hem'.\' •lll<l ::\Io rri sou (19'2:J ), anil to \'Ompare 
t he qu ;rn!ities ohtainerl \Yith t hlh l' ('on ,; irl ererl to he th e' n·quirem en ts 
of " fin e \\·ool ,;heep ··. Th e f·ompoRition of Ameri('all arul South 
A fr il'nn fee<l-,.;tuffs nn.\· "011,, id e rahly (Yiponcl , 19J-I-), a 111l nuimnls 
1111d er ,; ud1 Ylrntly difter en t con llil ion ,; may he exped ecl t o rl iffer 
in the ir nutritimrnl requirellll'Hts. IlmYHer, Tahlf' X X \'I o f 
Appernl ix L gi Yes the :mnlysp,; of th~ feeding-stuffs WH'(l i 11 1-li is anrl 
oth er Px perimrnts rPpm·tecl upon iu t his thesis. 

The growth emTes in D i<tgTnlll 2 . .\., (·011,;h11 d Prl 0 11 1he m e;n1 
''"eights, illustrate the ability of the ration s of U1oup ,; 1 to IY to 
maintain the wPight,; of th e sh eep at a leYel apprnximntin g th osP a t 
t h e commen cement of th e expe1·im e11t . It ha s llf'<'ll rxplain e1l tha t 
th e latte r weight \1·a s a wi11tp1· 11·ei ght , one at "·hid1 , rnHl f' r prncti('al 
f·nruhtion s, supplemental'.\' fe e<liug· of sh eep on Yelrl shoul<l r·omnrnn cP. 

\Yi t h the exception o f Grnup TY, there i s an int> ignificant 
11iffer en!· e between tl1e rnean 11·e iµ:l1ts jnsl prior to shPa ri11µ· in 19 ~~2 
:rnrl 1980 . 1'his i .s nlso tru e of tl1 e post-shearing 'wights of thoRe 
ye;1r,;. It is PYirlen\, thp1·efore , tlwt ihe slight Up11·anl fr end of the 
ctu1·e,, is 1lue to \rnol growi'li. In Grnup IY there i s a greater 
t enden('y to mainbin \YPight in s11ite of \Yool gTO\Yth , l1 ence horl.1r 
1\·e ight cou l1l not lw 1~ e i ncre;1 se<l <1 ur ing that p erio(l. 

Cho11p~ I to IY ,;ho1,· a cl ent>a se in 'might j u:-; t pri o r to the 19:J:l 
.~h e ni ·illg. This i ,; c-onsic1Prerl to l: e t h e effe ct of inoculation npou 
sht>ep maintain erl at a 1011· l enl " ·e ight tm nu externl e rl prriocl. The 
rl ecrease is more marked among· the 11·eakest :oheep of G l'Oup IY. 

Afte r the J 9 :~4 slwaring. Groups I to TY sh rrn· m ore r eluctance 
to recon'r weig·ht tlurn " ·as the <'a se c111ring the Pqui,·alPn t hmP of 
t he p1·eyious year. Again, thi s is more markecl in t h e r:ase of 
Group IY. 
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L UCIEN L. ROUX. 

The t hree cunes of Grnups I , II, and III are almost parallel 
and, eonsideriug the rations of tlie:;e grnups (Table Il), it may be 
su id that the ad (ht ion of bonemeal to the salt lick an d the inclusion 
of a protein rieh toncentrn te i 11 the ration , reflect s n o imprnvem en t 
in body ~might wh en a low level rat ion of maize , t eff h ay , and salt 
lick are fed. On the other h r1ll(l, t h e r em ornl of th e m a izP from a low 
leYel ration of maize, teft ha y, bone m eal , a nd s:1lt, as in (:h emp IY , 
eliminates the grndual in crease evidenced in th e preced iug g roups 
(Diagram 2A, J;-y); t he graph of the fo rmer g roup t e nrl s to rernai n 
h orizontal 

'l'he ol <le1· :;heep in lhoup Y , on a 1; imibr 1at ion to that of 
Uro up I , s h O\\' grea t comi isten cy in weight, and t h ere is e \·id enl' e 
tha t \YOol produ ct ion in sudt sh eep suft er s, possibly iu orcl er t ha t th e 
reduced body \\·e ight m ay be m aintained ('l'a hle Y) . 

The weight cunes of the veld Choup s YI, Yll , a nd Yill , 
reflect the r eact ion of the sheep to th e altered conditi ons of the 
seasons . 

'l'he imposs ibility of haYing a con trol grnuµ Ill l ite true seuse 
of t he term has been explaine<l. G ro up YI on veld supplern en! ecl 
t h roughout th e year only \\·ith a m iu ernl lick of h rn pa rt s of bon e 
m enl a ud one part of salt. mu st he a ccept ed as a control. Uroup YI 
~1 ttains ib hi ghest summer \\·eight c1m·ing F ebruary a 11 rl J\Iarch and 
it drops to ifa lO\rnst \\'inter \\-eight dur iug August. Th e losses in 
m ea n " ·e ig ht cluri ng the hYo years are 22 · 2 an cl 20 · 3 p er cen t . of 
the highest m e:m summer " ·eig h ts . 'l'he mean hig;hest Rnmwer 
" -eight durin~ the hetter seaso n ( 18:14) is G ]JOUJHl s g-reater th a n t h at 
of 1 he preceding tieason . 

The effects of feeding a 8Upplemen Llry rati on of m aize throug h­
out t he year ar e i efiederl in tb e \\·eight <·une of Group VI I. Iu t h is 
<.: a ,;e, t h e (lifte1e nces beb\·eell (he h ighes l sn nm1ei· and lmYest wi nter 
mean " ·e ights a re 5 · 8 an cl 10 · I pe1· cent. of t he former . 

Supplying green cerea 1 grazing wh en iiatural green grazing is 
no longer aY ailable , does not ent irely elimina t e th e r eact ion io win ter 
conditions. H en ce , ill th e c;1se of Gr onp YIII , t h e rlifteren ces 
between th e h igh est ;sum rn n ;1 n (l lmYest \Yin ter mea n we igh ts a rn 
ll ·G and 15·0 per cent. of f·he fonn er . 

\Vit h reg-ard lo the abo\·e computat ion,; of su1111ne1· and \nnter 
rliffere nces, it must be pointerl out tha t th e increa se of wool \Yeig·ht 
chiring the period of ahout (; mo nths '"h icl1 amounts t o from :3 to C> 
pound s ('l'ahle Y ), ha ,; not been 1·onsi(]p1 ·p r]. 

1'he mean we ights of Grnups I t o YIII at criti ('a l periods are 
g l\·eu rn Tabl e YI ·of the t ex t . 

The critical perirnlR are i lwse at 'ld 1ich th e mPau weig hts of the 
veld g-r011ps am highest (during Fehruar.r and )forch) a11d lmnst 
((lurin g July <llld Ang-u st) . ln t h e n on .. n l1l or (lry-lo t fe<l gT011 ps, 
th ese sea,;onal cl ifter ences a1·e 11ot apparen t; iu these ca~ <'s 1lifter en C"es 
i n \1·eig-ht are du e to \rnol g-nmth . Th e " -eight ,.; <I t th e r:r it ical 
per iods are of particular intrrest in oonnect ion wi th ,;e;1sonal ac tivity 
arnl refereu <· P 11· ill lie rna(l e to th ese " -eight s in subsequ e11t d iscu ss ions. 
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SEX PHYSIOJ.OGY O:F S H EEP . 

TABLE VI . 

illean TVeights at Critical P eriods. 

193:2 . Hl34. 

Group. 

I 

I Aug., 

I 

July, I Aug. , Feb., Mar., I July. Feb., I ~Iar .. July, I Aug., :22. 20. 1. 30. 21. 
I 

31. 1. 16. :21. 18. 

I 
lb . lb . lb. lb . lb . tb. lb. lb. lb. lb. 

I. .... .. ... . ... . 61 ·4 63·2 65 ·0 66 ·1 7:2 4 73 2 61 ·4 6:2 · l 68·7 67·4 
II . .. .. .. . .. ... . 61·4 62· 4 64 ·3 64·6 71 ·6 72 ·8 59·0 60·6 68·7 67·3 
JII. .. ... .. .... . 61 ·2 63 ·4 66 8 69 ·6 n ·4 7i5 ·2 64 ·9 64·4 68·9 69 3 
I V .. ...... .. .. . 65 6 64· 9 65 ·5 68 0 67 ·2 65· 9 56·3 63 6 63·7 59·2 
v .. .. .. . .... ... 80·4 77 ·4 75 ·7 73·9 76·::! 76·6 69 ·9 67·1 67·8 66 9 
VI. .... . ....... 80· 4 8:2 ·2 67·4 63·3 83·8 87 ·4 69·4 64·8 
VII ..... . ... .. . 83 ·4 86· :2 82 ·8 82·3 92·8 9:3 ·O 83·6 82·6 
VIJl . ... . . . . . .. 81-4 7,3 ·6 91·4 90·0 83 ·4 89 "' 

In Groups I t o Y , ·Oestrous observation s "·ere commenced during 
the latter part of t h e sexual seawn of 1932, in Groups VI and VII 
approximately 5 weeks after the termination of t h e sexual season of 
1932, and in Group VlII apprnxim ately three mouths after the 
commencement of t h e sexual seas·on of 1933 (Appendix L~, 'rables 
IX to XVI and T ables XYII to XXIV) . Oestrous ·observations in 
all groups t erminated during t h e anoestrous period of ] 934-193;) . 
11wo complet e sexual seas·ons of 1933 and 1934 1vere incluc1e<l in the 
studies of all groups with the exception of that of Group YIII. 

rrhe results of t h e exten sive oestrous observations indicate that, 
under eastern rrransvaal con dit ions, Merino sheep of various ages 
which have been su bjected to the treatments indicate<l, experience 
restricted annual sexual activitv . It mav be said that the sexual 
season commences in February "and termii:tates in August, although 
the dura t ion of the sexual season of certain inrliv iduals extends 
beyond these limits (Appendix L'\, 'fables IX to XVI). It is to be 
noted that, in th e case of the velcl grou ps which react iu body 1night 
to the alteri11g conditions of t h e seasons, sexual activity increases 
wh en body 11·eight decreases during the autumn and early \vinter 
m onths, and that, ·while body weight increases r apidly during the 
spring and early summer m on th s, sexu al activity is absent. In the 
case of the controlled feel g l"Onps in 1vhich very li t tle or no gain of 
body 'night is reflect e<1 , the rhythm of the sexual seasons correspomls 
to t h at of the form er groups. (Table YI and Diagram 2A). 

A conception of the g reat variation of the extent of sexual 
activity of individual s in all grou ps can be obtained by consulting 
Tables XVII t o XXIV of Appendix lA. "While certain members 
of a group exhibi t the ultimate degree of sexual activity expected, 
others experience no act ivity or only 1, 2, or 3 dioestrous cycles 
during a sex ual sea son. By consulting the weights of irn1ivadual 
sheep (Appendix l A, rl'ables I to VIII), it becomes apparent that 
the heaviest sheep of any group are not necessarily the most active, 
nor are the lightest the least active. 
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Individual differences of sexual activity are greater in the 
groups of young sheep, Groups I to IV, on low level rntions, and 
such differences become gTeater during the second sexu al season on 
such rations . Attention is drawn to Sheep ~ o. 2!:1324 ,d1ich exhibited 
a continuous series of regular clioestrous cycles fr.om the beginning 
of April, 1934, to the middle ·of January, l!:J06 (Appendix lA, 
Table IX). In the more mature sh eep on a low lwrnl ration , 
indiYidual differences are markerl only duri1Jg the second sexual 
season . 

In th e case of the sh eep on Yelc1 (Group \'l ) , indiYiduaJ 
differences are less marked than in th e ca se of t h e g roups 0 11 low 
leYel rntion;;, and, \Yhile such differences are n ot incre;1 se r1 clunug 
the secon(l :;exual season, the least actiYe sh eep clur ing t h e fir st 
season are al so least actiYe c1urin g the second season . G reater 
i ndi yj rl ua 1 Yaria ti on occurs in th e group of sheep 0 11 Yeld 
1rnpplementerl with ma ize througho ut t h e year. Three sheep in ihi s 
group experi enced exceptionally short anoesh'o us period s c1uriug th e 
spring of 1934 (Appendix lA , Ta hle XY) . Jn thi s (';i se too, i he 
lea st actiYe c1uring th e fi r st season are least adi Ye rluring the sec·ond 
sex ual sea son. The two least actiYe sheep are not ex cep tion ally 
heaYy m exceptionnlly light in borly " ·eight (Appenrli x l A, 'l'nhle 
VII) . Iu the <.;a se of Group Yill , which wn ;; pennittecl gr een 
graziug throughout the year, a f'eri:1i11 amoun t of irn1iYidua l Ya ria ti on 
OCf'UJ s cluring the fifot :-iea son , hut suC'h Yarintion i" con;;idr.rably 
rncluced during the second seaso,i1 an d, in thi s c:a se, the acb y j t~ · of 
the least active sheep during the fi rs t season exceb that of others 
during the second sexual sea son. On e sh eep in t hi ;; group experienced 
a relatively short anoestrum durin g the spring of 1934 (Appenlli x 2A, 
Table XVI). 

Group summaries of the sexual sea::ious al'e con tained in T able III 
of the text . 

The sheep in Groups I to I Y wer e 22 m onths old \\·h en t h ey 
wr.re drafted into t.he experiment t owards the encl of the sexual 
season of 1932. Jt is app:nent from T able III that. t he g r<>ater 
percentage ·of these sheep ,,·ere sexu_nlly i na cti Ye c1 uring the latter 
part of th e 1932 sexual senson. Tt \Yill be shrmn in a su bsequ ent 
experiment that only 20-40 per cen t. ·of )fer ino sh eep at 18 to 23 
mo1Jths of age experi ence sexua l ad i vit.r und er eastern rr r an sYaal 
conditions (Experiment G). It is seen that 100 per c;ent . ·of t h e 
mature sh eep in Group V ex hibited oestrus cln r ing the latter part 
of the 1932 ,.;exual season. 

1'he meau chira t:ion of the tru e au oestrous period i" r efleded 
only in the ca se of C:hcrnp V , in which all sh eep were obserYerl t o 
lrn Ye heen sexually ndiYe d11ri11g p art. of t h e precerling sexu al 
seasou (1932) . HO\YeYer, from the few r ases in Gro ups I t o I Y t h at 
ran he usecl for a compariwn, it appear s that t h e an oest rous per iod 
at th e commencement of the exper im ent " ·as longer i n t-lie .nrnnµ: er 
sh eep than ill the mature sh eep of gr·onp Y , the m enu <lnra i ion of 
the anoesfrous period of " ·bich \Yas approx imately 180 cla)·s . As 
the obserYation s on Group s VI and VII were commencecl '" h en all 
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t he sheep ''"ere in anoeshum, t h e periods of du ration ·Of the 1932-
1933 anoestrorn; perio<l cannot be used for comparatiYe pu rposes, 
although they indicate the t·otal absence of oest rus for the g:iTen 
lengt hs of t ime (Table III). 

8ignificant compari sons may be made from the time of the onset 
of the rn:33 sexual season up to t he termination ·of the 19J4 sexual 
season ('l'ables III and IY of the text) . 

l. The results obb inecl from Groups I ornl I I re.-ea l the 
follo,,;-ing : -

(a ) During rn~n , the menu duration of the sexual :;ea;;on of 
Group I is l(j · l days longer than that of Grnup Il ; in 
the latter g roup cases ·of extreme short duration of the 
sea;;on oc:cur . During 1934, t he mean du rations of th e 
sexual season s are almost identica l , although the range of 
Yari a tion is g reater in t he case of Group I. 

( /; ) The mean numbers of clioest r·ous cycles in Grnup I during 
the sexual seasons ·Of 1933 and 1934, excee<l those in 
Group II by 1· 2 and 1 · l r es pecti n ly . 

(c) During the 1933 and 1934 sexual seasous, t he cases 111 

which ·oestrus recurs aft er t he normal period of 16 to 
19 day:;, is gr eater i n Group I by 7 · l and 8 · 6 per cent. 
respecti Yely . 

(d) The mean anoestrous per iod (1933-1934) of Grnu p I is 
17·8 days shor ter than that of Group II. 

(e) Both groups show decreased sexual actiYity cluring the 
sec·oncl season. 

2. ·when a portion ·of the low level maize ration is replaced by 
a protein rich co1H.:entrate, cot tonseed meal , as in Group III , the 
results as oompared to Groups I and I I refl ect marked redu ct ions in 
sexual actiYity : 

(a ) The mean durations of the 1933 and 1934 sexual seas-ons 
are r educed by 51 ·4 an d 55 · 2 clays respectively as com­
pared t o Group I and by 35 · 3 and 54 · 3 <l ays respectively 
as compared to Group I I. 

(b) The mean number of d ioestrous cycles during the sexua l 
seasons of 1933 and 193-± are rncluced bv 3 · 9 and 2 · 6 
respecti...-ely as «ompare<l to Group I and by 2 · 7 and l · 5 
respectively as compar ed to Group II. 

(c) During the 19JJ and 1984 sexual seasons, the cases in 
" -hich oestrus recurs after t he normal period of 16-19 days 
are 55 · 2 and 50 per cent . respect ively as compared to 
90 ·1 and 79 ·6 per cent . in Group I and 83 ·0 and 71 ·0 
per cent. in Gron p II. 

(d) The mean an-Oestrous period (1938-1934) of Group I II is 
of longer duration t h an t hat of Groups I and II by 
56 ·7 and 38· 9 llays i·espectively . 

(e) A markerl decrease i n sexlrnl activity occu rs during the 
second sexual season . 
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3. \Vhen the maize ration is " ·ithdra,vn from a lmv level ration 
of maize, teft hay , bone meal, ancl salt, after a period of 224 day,;, as 
in Group IV, no immediate detrimental effects upon sexual activity 
result, but marked reductions in activity are evi(lern:ecl during the 
next sexual season : 

(a) The mean duration of the 1933 and 1934 sexual seasons are 
158 · 5 and 43 · 0 (lays respectively, the longest duration 
(luring the latter sexunl sensou being only 117 clays. 

(ii) 'l'he mean number ·of cl ioestrous cycles is 8·9 during 1933 
and only 2 · 9 during the 1934 sexual season. 

(c) Considering the t'rn sexual seasons, there is no significant 
difference bebveen the percentage of cases in 'vhich oestrus 
reeurs after the normal period of 16 to 19 clays; the 
pe1 eentages are 83 · 5 and 84 · 6 respectively. 

(cl) The mean dura tion of the 1933-1934 anoestrous period is 
298 · 8 days whieh is 22 · 2 clays in exeess of that of Group I 
and approximately of similm· duration to that of Group II . 

(e) As a result of the withdrawal of the maize porhon ·Of the 
lo"· level ration, sexual activity is greatly reduced during 
the second sexual season. 

4. The results obtained from Group V may IJe eompared 'vith 
those of Group I , as the treatments of the groups \Yere sirnjlar. The 
sheep comprising Group I were 22 months old at the commencement 
of the experiment, while the sheep of Group V \Vere mature . 

(a) 'L1he mean duration of the 1933 sexual season is 81 ·5 days 
longer in t he case of the mature sheep, but the duration 
of the second sexual season is redueecl by 116 days com­
pared to the previous season. The reduehon is greater 
than in the case of t he younger sheep. 

(b) 'l1he reduction of the mean number of dioestrous cycles of 
the mature sheep is from_ 10·7 to 7·4 during the sexua l 
seasons of 1933 and 1934 respectively. On a percentage 
basis this reduction is approximately equal to that 
experienced by the younger sheep in Group I. 

(c) The number of cases in 'vhich oestrus recurs after the 
normal period of 16 to 19 days is T7 · 5 per cent., which is 
12 · G per cent. less than in the younger sheep . HmveYer, 
during the second sexual season, the percentage is 
insigmficantl.v less in the r__:ase of the mature sheep, but 
it is significantly reduced in the case of the younger 
sheep. 

(d) The mean anoestrous perio(l (19:33-19:)4) of the muture 
sheep is only 7 .2 days less t han that of the younger sheep. 

(e) A marked decrease of sexual aetivity of the inature sheep 
oceurs during the second sexual season; reduced activity 
is due largely to the shorter duration of the sexual season . 
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5. The sheep comprising Group VI were maintained on natural 
p asture supplemented only by hone meal and salt . The results 
obtained fr.om t h is group will be compared with those of the dry-lot 
groups, and comparisons with the other veld groups ~will be made 
when the results of t he latter are being considered. 

(a ) 'l'he mean duration of the 1933 sexual season of Group VI 
is (Ja · G days less than the longest sexual season of the 
dry-lot groups on low level rations. No explanation can 
be found fo r t his difference. The mean <huation of the 
second sexual season ·of Group Y l is 63 · 5 clays longer 
t han the longest sexual season of the groups on low level 
rations . The mean duration of the second sexual season 
(19:34) of Group VI is 29 · 2 days longer than the previous 
season. Th is difference is clue to the extension of the 
l atter part of t h e season (Appendix lA, 'l'able XI Y), and, 
'"hile no exact explanation can be offered for this extension 
of act ivity , it must be remarked that abnormally good 
rains were ex per ienced during the winter and early spring 
months of 1934 (Diagram 1) and that good sheep pasture 
was available by the middle of August, 1934. 

( u) T h e m ean n um her of di oestrous cycles of the veld group 
during the 1933 sexual season is approximately equal to 
that of sheep on a lo'" level ration of maize antl teff hay. 
T h e m ean n umber of dioestrous cycles of the veld group 
is increased during the second sexual season, while those 
of the groups on low l evel rations are decreased. 

(c) The number of cases in Group VI in which oestrus recurs 
a ft er the normal period of lG to 19 clays is 85 · 9 and 
79 · 4 per cent. <luring the sexual seasons of 1933 and 1934 
respectively . These percentages are greater than in 
most lmv level r ation groups. 

\.d ) T h e m ean anoestrous period (1933-1934) of the veld group 
is 204· 4 cl ays , which is shorter than any of that of the 
lmY level r a t ion groups. 

(e) Increased sexual activity during the second sexual season 
is sh own by the veld group; this is due largely to the 
longer duration of the sexual season. 

6. The r esults obtained by constantly supplementing natural 
pastur e with maize, as in Group VII, are best compared ''"ith those 
of the veld g roup, Group VI. 

(a ) T h e m ean durat ion of the 1933 sexual season of Group VII 
is 25 · 3 dayc; longer than that of Gron p VI, but the 1934 
season of t h e fo rmer group is only Hi· 8 clays longer than 
t ha t of t h e latter group. The mean duration of the 
second season in the case of Group VII is greatly 
influen ced by a particularly inachrn individual. 

(b) Th ere is no sig nificant difference between the mean number 
of dioest rous cycles of Groups VI and VII during both 
se.,'Cu al seasons . 
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(c) The pen:entage of cases in " -hich oestrus recurs after t he 
normal peri·od of lG to 19 clays is some,Yhat l arg·er during 
both seasons in the case of Group VI. 

(d) The mean anoestrou s periorl (1933-1934) of Group VU is 
24 clays shorter than that of Group VI. 

(e) As in G1,oup VI, the 8exual autiYity of Group YII inureases 
during- the second sexual 8eason. 

7. The ret:mlts -obtainerl by suppl.ring green feed to sheep 
throughout the year, as in Group V Ill, may be compared with tho,;e 
in \Yhiuh 110 supplementary f eed i ;; giYen, as in Grnup \ ' l , and in 
"-hich natural pa sture is :mpplemented throug hout the year " -ith 
maize, as in Grnup VII . 

(a) Oestrous obsen·ations -on Group VIII \Y ere uommencerl 011 

1.6.33, or apprnximately thr ee m onths after the onset of 
the sexual season. In 8pite of this, the mean duration 
of the 1933 sexual season is 91·9 da ys . The mean 
durations of the equiva lent periods of the 1933 sexunl 
season have been uo111puter1 for Groups VI and VII, a1tL1 
they are found to be 87 · 2 and SG · 4 rlays respectively. 
'l'he mean duration of the 1934 sexual season of Grnup 
VIII is 230-4 da.rs \vhich exceeds that of Group VI h~-
47·2 clays and tha t of Group VII by 31·3 days. 

( b J During the portion of t he 1933 sexual Heason, the mean 
number of di oestrous cycles experiencecl by Group VIII 
is G -1, while the numbers experienced by Groups VI and 
VII cl uring the identical period are 5 -G and 6 · 2 
respectively . During the 1934 sexual season, the mean 
number of di-oestrous (;ycles is 13·3, which exceeds that 
of Groups VI and VII hy 4·1 and 4·0 respecti ,·ely. 

(c) In Group VIII, the percentage -of cases in whiel1 oestrus 
recurs after the normal period of 16 to 19 days is approxi­
mately 90 and thi s greatly exceeds the corresponding 
percentages reflected for Grnups VI and VII. 

(d) 'l'h e mean :moestr-ou R period (1933-1934) ·of Group VIII is 
1G4·9 days, whi ch i,; less than that of Groups YI and VII 
by 39 · 5 and 15 -5 days r espectively . 

(e) The sexual acti-Yity of Group YIII is greatly increasecl 
during the second sexual season. 

X on e of the groups subj ed ed to the above treatments experienced 
a continuous series of dioestrous uyeles throughout t\\·elve months. 
'l'he greatest amount of sexual activity was shmvn by sheep which 
\Yere permitted green grnzing throughout the year. The supple­
mentary feedi i:tg of concentrates (maize) throughout the year to sheep 
on pasture resulted in some increase of ,;exual adivity as compared 
"·ith the r esults from u nsupplemeutecl pa sture . 'l'he sexual activity of 
sh eep on low leVf~l or deficient rations declines ns the time of treat­
ment a<h-ances . 

It a pp ears from the li tera tu re cited that the extreme r1 egree of 
polyoestrnm is a breed characteristic of the ~ferino . Hmrnver, it 
has not been established wha t variation of the degree of polyoestrum, 
due to individual differences ·within the breed, may be expected under 
ideal environmental conditions. 
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Further , evi den ce aYailable proYes that the ex t en t of oYanan 
activity is influen ced l i>· em ·i ron ic factors one of which, nam ely 
n utrition , is of great importan ce. 

It is highly probable t h at sheep are far m ore ,;eno;itive to nutri­
timwl deticien C' ies than i" at pr esent r eal ised. \Vhile ability to 
refl ect normal body fun ctions uml er imperfect nutr ition al condition s 
for p eriods of con sid erable duration , may he an exceptional ind iYi­
dual characteristic, i t mu;;t he realise<l that the m a jority of sh eep are 
unable to experience maximum ovaria n actiYity " ·h en they are 
subj ected t o adverse nutritiona l cond itions, arnl t h e reflection oi 
su ch treatment becomes mo re marked as time progre:;se,;. vVh ile i u 
cer ta ir1 areas, th e defi cien cy of the p asture m ay b e du e to the lack 
of on e or a fe 11· mineral 01· protein elements, in other :ireas a more 
compl ex defi eien ey may exist. Although it is eonte1ule<l that fa rm 
an imals seldom suffer from Yitarnin clefi eien ey, th is fact has not 
been establ ish e(l for all ::treas . Vitamins are es8enti ::i l nutrients fo r 
all phases of ho lly fun ctions; as A schh eim (193:3) p oints out : " The 
fu nction of th e endocrine g lan ds de pen el s greatly upo n the presen ce 
of ced ain Yi bmin s in the di Pt '' . 

Concl11sion s . 

l. The effects of Y::niou,; combina t ion8 of lmY leYel rations upon 
t h e sexual adi\·i ty of ~fel'in o sheep ,,·er fl st udi ed . A control grnu p 
on vehl and h n> Yelcl group8, t he grazing of >Yh ich >Yas supplemented , 
\Y flre u sed fo r compara tiYe p nl'poses . 

'l' he obserYahons \Yer e conducted oYer period s of from 18 to 
2G m onths. 

The recorclin g of \Yeigh t da t a in dicated the rna etion of body 
\1·eight to th e treatment impose<l . 

2. Irrespeei.iYe of treatm ent, .Ji erino sheep und er easteru 
TransYaal C' ornli t ion s experience restricted annual sexu al actiYity. 
'l'he sex ual sea8on <·ommeu ces in Februa ry and ter mina tes in Augu st ; 
t h e anoestr011s period emb1·aces t h e spring an d summel' months. 
Grea t incliY i dual differen ces with r espect to degree of polyoestnnu 
are retl eeted in all g roups subj eeted to the Yarious t r eatments . 

a. Sheep subjeet ed to lo"I\" l eYel l'ations of maize , t eff hay, and 
salt , which p er mit them to maintain a 'm ight approximating that of 
their wintel' condihon , do not exhi bit -ma rked decr eased sexual 
aetiYity during t h e fi rst 7 to 12 mon ths of treatment , hut an abrupt 
decl ine in sexu al adiYit 1· results after 19 to 24 month s and tlrn 
rednce(l <l egree of adiYit5~ is influenced by the qua li t.\· of th e rn t i01 1. 

(a ) The inelusion of bone m eal in the sal t l ick has no sig 11 i 
fiC' anl effect upon ho(l;\- ~-Aigh t nnd >rnol prorl uctio 11. 

The additi on of hon e m eal p reYe nts marked Tecl uction 
of th e duration of the sexu ::i l season, t h e number of 
cl ioestrous c:-·cles, a ncl t h e in crease of dioestr ous c_Ycles of 
almonnal <lur:i ti on . H mYeYer , the inclu sion of ho1lf' 
meal in su ch ration s !loes n ot en sure n ormal sexu al 
activity. 
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( b) 'l'he part su bsti tu t i on of the maize portion of the ra t1011 

with a pro tein rich coneentrate (cotton see(l meal), has no 
signifi cant effect upon body '"eight , hut a sl ight imprnve­
ment upon wool protluetion. 

T he alter ation i·esults in an ea rlier dediue of sexual 
ae tivity and a very marked reduehon of sexual activity 
after 18 month s of heatment. 'l'h e se.."ual sea so .11 is of 
shorter du ration, t h e number of dioestrnus eycles is les5 , 
aml t h e nu mber of dioe1>trous cycles of normal cl11rntio11 
is redu ced. 

( c) Th e incl us ion of bone meal in the ration at the connnenee­
men t of t reatme nt, :ind the \Yithclrawal .of the maize 
portion of t h e ration after a period of approximately 
I m ont hs, or one month after the ouset of t he first ;;exual 
season, r esults in a lmYer constant '"eight leYel ancl a 
redu ct ion in \rno l y ield. 

The reduction in the rat ion greatly reduces the 
duration ·of t h e sexu al season ancl the number of dioestrous 
cycles. 

(d) Th e sexu al activity of mature sh eep on lo\\' level rations 
is not as readi l>· affected as in the case of yotrnger liheep, 
but , " ·h en r erh1 d ion of activity of the former tak e~ place, 
i t is more m arked t han in the case of younger sh eep. 

4 . S heep 11wi ntain e(l 011 natural pa stul'e, read aln uptl:;· in bod.\· 
\Yeight and sexu al activity to t h e seasons. 'l'he drop in body weight 
is gr eatly r educed by supplementary feeding ancl bPtter \YOOl pro­
Jud ion l'e,;ulb. l n n ea:-;ed sexnal actiYity is incluced by 
supplementing the natura l pa1ih1res; the degree of impr<n-ement 
depen(ls u pon the nature of t h e feecl supplied. Ho,YeY er, the rhythm 
of t lw sexual sea sons is maintained irrespectiYe of the treatment. 

(a) Sh eep maintained on natural pasture attain their highest 
summer weight dur ing Februar:;,. ancl March anrl they 
drop to t h eir lO \\·est 1Yeight cluring August; the loss in 
wPigh t m y he 2G per ceuL of the highest sununer weight. 

T he :mnual wool production may va1-y by apprnxi­
m a t el:v 2 p ouncls . 

The sexual actiYity Yaries <l uring different sexual 
season s. 1 t ma)· not greatly exreecl that of slwep on hrn· 
l eYel ratio11s for periods of 7 io 12 months , bnt marked 
imprnvemen t of actiYity of the fonner urn)· occur <luring 
the n ext sexual season. Urnler these conrlihom; oi treat­
ment, t he chn ation of the sex ual se<irnn rn a.\· he () 111 011th s . 
The spe<'ific fadors inYoh-ecl haYe not been ic1Pn(ifiec1, 
although it rna :v he remarkecl that great er sexua l adiYit.Y 
results by t h e exten sion of the latter part of the sexu al 
season \\·hen p;oocl rain s are experienced rluring the \\·i11ter 
months. 
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( b) The supplemeu tary feeding of sheep on natural pasture 
with 8 to 12 ounces of maize throughout the year, does 
n ot en t imly eliminate the loss in "·eight during the wiuter 
months; losses of approximately 6 and 11 per c:ent. of 
the high est summer \rnigh t am experienc:ed. 

vVhile improvement of \YOol prmluction may be 
expec ted, h igh yields of good quality am uot constant. 
Other influentia l factors appear to be involved ; these 
factors lrnve not been identified . 

Su ch f eeding teuds to inc:rense the duration of the 
sex ual season , but it does not result in lengthy sexual 
sea sous in all inch vi cl uals. U rnler these cond itions of 
treatment, t he <lun1tion of the sexual season may be 6·5 
months. The n orma l perioclic:ity of oestrus is not ensured. 

(c) vVhen sh eep are permitte<l greeu grazing throughout the 
year , the lm;s in "·eight during the "·inter months is 
re el need to 12 t o 15 per cent. of t be highest summer 
weight. 

I mprovem ent of \Vool production results , but high 
yields of good quality are not constant. 

Under such treatment, sheep ex perience great 
improvem ent in sexual activity. The improvement is 
r ap id and it becomes n10re marked as the period of treat­
m ent progresses . The duration of the sexual season is 
exten ded ; it m ay be 7 · 5 months. A significantly larger 
nu mber of <lioe~trous cycles is experienced, ancl, in 
approxim ately 90 per cent. of ('ases, oestru s may be 
expected to recu r after the normal interval. 

5 . Th e sp ecifi c: fa ctor or factors which determine the existence 
of r estrict ed annual sexu al activity in )ferino sheep under eastern 
Tran svaal conditions h ave not been revealed hv t hese studies, but 
t h e latter suggest t hat r estricted seasonal ac:tivi6' is, to some extent, 
influe n ced by n utrihon al ci rcumstances. 

G. vVhile th e degree of pol,'l~Oestrum exhibited during sexual 
seas 011 s m ay be influen ced by indiYidual difference,.;, it is apparent 
that nutriti onal facto rs pla,Y an important role. lmproYed treatment 
appears t o induce greater sexual activity ancl to shorten the cluration 
of t h e anoestrons period . jfar kerl stinn1lation of ovarian activity 
res ults by perrn~ i tt i n g con st ant green gTazing: this fact suggests the 
import ance of the essentia l vitamins. 

7 . Sh eep m ainta ine d on deficient rations for long periods of 
tim e suffer from complicated nutritive deficiency \vhic:h inhibits 
n orm al ovarian actiYity. The avail ability of adequate quantities of 
phosphorus in the form of bone meal lick, does not result in normal 
sexual ac:t ivi ty . 
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E xpei·imeut l n . 

H1.gh Plan es of Nutrition in Dry -lot co mpared to S uvplenwnted 
Pa st ure. 

The re:rnlts obtained fro m t he ob::;er rn ti on ,;; in Experiment L-l, 
indicated the n eed for stu dyi ng t he sexua l activity of ..'llerino sh eep 
nml er the sa me climatic l'OJHliti.on s when high p lanes of nuh ii.ion are 
a llowed. Also, the exceptionally poor results reflected by sheep t h e 
rntion .of which contained cotton seed m ea l (Experim ent L\ , Group 
Ill ), s uggestecl the ind usion of tests npou the more commonly use cl 
protein rich concentrates such as: cotton seed meal, peanut meal, 
und blood rn ea l. It rnav be said tba t information r elat ive lo the 
va lue of these protein ri~·h co ncent rates is of particular in terest to 
stucl own ern in areas \\"here legu ininou s roughages cannot be g rown 
" ·i th su ccess, and " ·here non-11 i lrog enous ro ugh ages ::111<1 concentrates 
a re the farm f ee ds most successfully produ ced . 

The experiment was conuneu t.:e cl on K ovem ber 5th , 1934, and 
t he results of 12 mon th s are availa ble. It m ay be c;aid that it i:-; in 
t he interests of the experiment to extend t he observatious over a 
f mther per iorl of at least 12 mont h s ; th ese result s " .i ll be p u hlishecl 
in a subsequent issue of the Omler ~ tepoort J ou r n al. 

'l'he fo llowing general outline indicates the plan of the 
experirnen t: -

(a) The feeding of maize with t eff hay and a salt lick. 
(1) Group 1: no nitrogenous supplement . 
(2) Group II: supplemen te cl liy cotton seed meal. 
(3) Group III: supplem eu ted by peanu t meal. 
(4) Group IY : supplem ente cl by blood m ea l. 

(b) On natural pa sture: Grou p Y : s upplemented hy a bone­
meal anrl salt li ck and green cereal gra zirtg during the 
winter months. 

Each of the above groups con sisted of t en ) fe rin o ewes of good 
type and approximately three years of age. 

'l'h e e\1·es " ·ere taken from t h e Hesear ch Station 's avai lahle floch:; 
consequently, their breeding hi stories were not known. They " ·ere 
shorn just previou ~ to their inclu sion in t h e ex periment, h ence their 
entire \Yool gnlldh \Ya,; mad e dur ing exper im enta l treat ment. 

As imli.cnte(l in a preYi011 s sedion (Exper im ent I A), clntn u pon 
the digestible nutrients of South Afri('nn fee dst uffs ::i re i10t n rnila ble. 
In f'Onsequence, the nutritive i·equiie rn ents of t he sheep r-oulcl not 
he c·ornpute(l. In the case of G1·011p I , the qu antity of rnnize fe el 
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was based upon the reaction to m a ize feeding refiectecl in Experiment 
lA, Group V I I. Although, ±or reasons pre»iously stated, the diges­
tibility of South African fee d-stuffs cannot be acceptecl to be 
similar to that of A merican fe e c1 -stufts, the ta bles of digestible 
nutrients given by Henry and )forrison (192:3) \Yere the most suitable 
guide in compiling the concentrate constituents of the ratiom; of 
Groups II to IV. It 1Yas endea Yourecl to cornpournl the rations so 
that the crude protein and total cligestible nntrients of all rations 
were as nearly as possible equal. In the C'ase of Uronp I, the l·ation 
of ·which contained no protei n r ich su pplement , th e crrn1e protein 
content of the rntion is low . rrhe follmYiug Table I iudicates the 
details of the rntions fed to t he groups. In c:ounedion \Yith the lick 
consumption, it must he poin ted out that the lick \Yas su pplied ad lib. 

Group. 

I. .. . ... 
II ...... 
III. .... 
IV .... . 
v ..... . 

TABLE I . 

Th e Rations . 

Daily ration of concen trates, 
roughage and lick per sheep per day. 

I 

Dige3tible nutrients in 
concentrate portion of daily ration. 

-----~---------[ 

Cotton Pea- B lo:>d Teff 
Maize. -seecl nu t meal. hay. Salt . 

meal. meal. 

oz . oz . oz. oz. Th . oz. 
8 2 ·5 0 19 
4 ii 2 ii 0 ·25 
5 4 2 ·5 0 ·23 
6 3 2·5 0·24 
6b 0 ·23 

Crude Carbo-
protein . hydrates. Fat. 

Th . lb . Th. 
0 ·038ii 0·330ii 0·2300 
0 ·1172 0·2446 0·0357 
0 ·1246 0 ·2412 0·0373 
0 ·1606 0·2iil2 0·0192 

Total 
digestible 
nutrients. 

Th. 
0·4210 
0·4424 
0 ·4678 
0·4f550 

All issues of lick were inade as required and they \Yere entered on 
the feed-room record sheet. 

Due to the se»erity of the \\·i nter mouths, Uroup Y could not 
be given green cereal for h ·o hours daily thrnughout the "·inter 
months. so that it ''"as necessar y to resort to supplementing the 
natural pasture by maize for short periods. 

'l'he particulars of the m ana gement of Group Y are as follow,;: -

(1) 5.11.34 to G.5.35 : on natural pasture without supple­
ments. 

(2) 7.5.35 to 17.8.35: on na tural pasture "ith cereal 
g razing- for 2 hours daily. 

(3) 18.8 .35 to 4.9.35: on natural pasture \Yi th () oz. maize . 
(4) 5.9 .35 to 7.10 .35: on natural pasture \\"it h cereal 

grazing for 2 hours daily. 

(5) 8.10.35 to 31.10.35: on natural pasture with 6 oz. maize. 
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The detai ls of general management of t hese groups were i<len­
tical to those of t h e grnups of Experjrnent L.\. , and the m eth ods 
ernployell h:we been giYen under the section of Experiment 1 dealing 
\Yi th s ud1 matters . 

H rsitlts . 

Th e ,,·eight data of Uroups I to Y, taken at 14-day intenals, are 
giYen in Appe1u1i:s. ]JJ, 'l'ahles I to Y, from \Yhich Diagram 2n has 
been constr ucte d. 

D u GlLDI 2n. 

ExPElUME:\T J B. 

J.11- G1ouf:> IL 

y• -

' I ' ' 

Mean weights of groups at 14 day interrnls . 

The resu lb of the oestrous observations on the fiye groups of 
sheep are g iven in Appendix ln, T ables YI to X. The results ob­
tained from ill(lividual sheep haYe been ana lyse d and the data of 
interest haYe heen included in the latter ta bles. These data htn-e been 
condensed i n 'l'a ble II of the text in order to permit a comparison of 
the groups. 
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T h e shearirw results obtained from t l1e groups are gn-en in 
Table III of the 

0

text. 

Ko. 
Group. of 

sheep . 

I 

l. ... 10 
II .. . 10 
III .. 10 
IV . .. 10 
v ... . 10 

T ,\DLE III . 
1Fool Production. 

Yield. I 
0 strength 

Ko. of 

Grease \\ ool I Staple lenooth I Tensile j 

I Aver- I I Aver-
sound 

I Range. Range. fleeces. age . I age. , 

ins: _I lb . lb . ins . 

5·i5- 8· 1 7·4 2·00- 2·7o 2 ·i5 10 
6 6- 12·4 9 2 2 50-3 00 2·8 10 
6 ·i5- ll ·O 8· 2 

I 

2·25-3 00 2·6 10 
8 5- 11 8 10 0 2·50-3 00 2·8 10 
6·3- () 7 8·0 2·2fi- 3·00 2·6 10 

I 

Spinning quality 
frequenc ies . 

60s. 
I 

04s. 
I 

70s. 
I 

74s. 

I 

- 2 8 -
- 2 7 1 
- 5 ~) 

I 

-
1 9 - -

- - g 1 

' 

Photogra ph s of the five groups are gn·en m Figures 1 I to .21. 

Disci1ssion . 
Th e r ea(;tions of Urouv s I to I \- t o the altered (;ondi­

tions of dry -lot fee d ing are reflected in the reduction in " -eights 
duri ng t h e first .28 days of the experiment (Diagram .2H). The sheep 
on pashu e, Group Y , sh <rn· an increa se in " ·eight dur ing that period; 
th is may be expected of sueh sheep during K onmber and December 
of a good sh eep year (Diagram 1) . During the r emainder of t h e 
experimen tal period, Gro up Y maintains a fa i rl.1- constant mean 
weight; t h e t emporary abrupt decline early m )Iay is a reaction to 
the commen cement of th e " ·inter conditions, but it ha" been seen 
that ;;u pplernentary feed in g " ·as startecl on 7 ) l ay, J9:l) , h en ce t h e 
r espon se to the h ea tment wa s immediate . Subsequent slight fluctua­
tions in " -eigh t eviden ced cluring the latter part of August may be 
expect ed during severe winter conditions. Alth ough Group Y 
attained a m aximu m mean weight of only 14 pounds, for pradi ca l 
purposes it " ·ould be consi<lered that they maintaine<1 a satisfactory 
" ·eig h t level for normal body fun ction and produdion . The sh eep 
did not lose weight as " ·as evidenced in the groups <011 pasture in 
Experiment lA (Groups YI and VIII) . 

'rlie d ry-lot feel gronps r efiect greater gains in weight. Group I , 
on a m aize r ation un supplemen t ed by a protein concentrate, marle 
gradual gains in \\·eight; th e levels of 10 and rn pournl s \\·ere attaine<l 
10 weeks after t h e protein supplemented ration groups i·eached those 
levels, while t he mean weight of the fon11er immedi ately prior to 
shearing \\·as from 3 to f) pounds less than that of the latter 
groups. Th ere is no great d ifferen(;e behveen the weight cur\·es 
of Groups II , III, aml IV. The group receiving blood meal as a 
supplement, Group IV, mad e slightly faster gains dming the first 
six month s of the experimental period, but subsequently the "·eight 
curves are almost identica l , although the group receiving peanut 
meal as a supplement , Group II I , shows n greater t endency to main­
tain its weight just prior t o shea1ing, and the post-shearing weight 
of the la tter group is 4 pounds less than that of Groups II and IV. 
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The 11001 pro<l udion l'P ."u lt s (Talil e Ill) are of int Pre~t, nol only 
fro m a point of Yie11· of t h P prndu ct iou Pf±il'lPlll:,\' of Ute trentrnenb, 
but abo as t h ey 11 1ay iudi«ate \\·h e t h er treaiuien1 01 rntion s \\·hie Ii 
a1e .-;: itisfacto l' .\·"± rnm' a \HJol produ l'iion :1spec· t,- :ue ;t s efli f'ient \\·itli 
re .-;ped 1o t h e fmictions of tlie liody conc·en ii ng l'epn1cludion. 

Jn ,;pite of t h e gTPate1· bod.\· \Yeight ga i n s of U1oup I ns c·orn-
1ia1ed to tho"e of Group Y, t l ie \Yool 11rncluctio11 of the fo1rne1 ic> 
helO\\' t h a t of t h e• Li t t er i n en•ry 1espel't. UhYiousl .\·, ,; ign ifica ut 
difte1t>11cps e.:-;i.st h et\Yeen tlw 11·001 p1o rl u dio11.,; of Uroups 11, Ill arnl 
l \'. Tlw p1o cludion of Urnup IU i.-; see n to np1no.,i 11wtP t ha t of 
t h e Yeld grn11 p . Chonp \' . alt hou ,g h t h e former cont.1 i n c•cl rnore fleect•s 
cd lmrn r s pin11 in g· qu;iliti es . Tht> \\oul prnd udio 11 of <Jrn11p s 11 ;u1d 
I \ ' <Jl'e c·o n s id t> 1·p .J p.:-;c· d l t- 1!1 fol' :;JH-•e p o f t h at type; th e 11 1!ll1iie l' ol' 
J1ig h s pi1111ing c1u a lity fl eec·es i 11 Urn11p IL a 11tl lo\\. s pi1111 i ng q11nlit.\ 
Het- «P ., in Cho up I \' is :1 p o i n t of i 1iie re:-d . 

Jt rn:1.\· he said U1:it \H1o l 111 ·ucluc· t 1un is i 111pr0Yc"cl h1 t h r iuc·lu s irn1 
of «ot to 11:-;ee cl 111 t- :1 l a 11C i bloocl 111 e :1 I in t h e c«trlio1 1a c·eous r:d ions of 
)[el'ino s h er p , \\·h i le lhe l'('Slllh ohhii 11 e cl h,\ foecli11g a hi g l1 leYd 
c-;1rho11<1c·c-•c iu..; rn1ion <lre n ot :1s sati sLH·ton as iho..;e n•HPl'i<•c l Ii\· 
_\J eri 110 shee p u11clp 1· goo1l forn1 Ye l cl m:1nag·p 111e n t. . 

The cl ehiib of t h e resulh of t li e oe .-;lrous oli..;e rYalion s ;111d t li t• 
:111a l .1 ,,;es of t ltese clnb1 1·en•:il i 11 le1esling fac.Js (.A.ppendi:s: 111 , 'J\1bles 
\ ' I 1o X ). 

H 1s o lffio u s tl1at a ll grou p s \\·ere in ano('..;tn1111 clunng· 
-'\0Ye mlw 1, n HJ, not a single 01·1· 11ne nc e o f rn-•str n s \\';b ohserYecl 
chi ri 11g· t hat rnonth. 

The sex ua l se:1so11 co1 111He n f' ed during D ef'ern lier :1 n c.1 , exducli11g 
a s m a ll Jlell'e ntage of r·asPs, S p er c·enl., 1l1 e sexu a l se;1,;on is n-•­
slr idecL In thi s conn ed 1on p :ntif'uln 1· attentio11 is 1h:1\\·n to t li e 
mm·ketl irnl iYi1l ua l c1iffer e 11«es \1·h il'h oc ·c·n1 in th e tl u1 alion of til P 
~ex 11 :il ,.;pa ,-;0 11 iu :111 grcmps: \\·11 ile l S :llltl ] ~J clioe~trou~ l'yde..; \\'em 
expe l'ienl'ecl I r\· c· t•rtain irnl iYi1 l 11als i11 i h t- Ynrious gnrnps, ot l1 P1s in 
1'1e .'ialll c' ,!.!To 11p s e.:-;pel'ienc·pcl o n h · '2 and:~ clioeslrous 1·:-·d es . ~Ie n ­
lio n ut ,,;i 111 i l:i !' irnl i1·i dn uJ cl ifl'p1·e n c· e .s \\·a ,; 11 1ade in cl isc· 11 ss ing tlw 
re s11l ts of s h ee p on l o\\. leY e l l'<1tio 11s i n l·:.:-;pel'in1<-•1tt l.\ . 

T :lhle 1 1 of the trx1 l'l' es01 1ts :1 s u nu11ar.\· \\ ith l' e,- ped to 111P 
"Px u :d :1l't iYil .\· or th e g·101 1p s . 

lt· is ,.;er n tli ;il tli P gT011p 0 11 :1 c·unc· e 11 t 1:ite ralio n consisting of 
ma ize o nh· , Uro 1q > ] . :u1tl t l1 e Yehl s l1 eep, Urn up \ ' , e xp e l'i \' n ('.rd 
lon o·el' clel:Jy in I h e rn1srt of tl1e '<'Xt10l ,;p;1 .son t h:m cli cl <Jl'Ollp .,; 11, 
11( :md l \ ' . 

l'reY iou,; r efe1·euc·e 11:1:; hec-•n 111ntl e to 1he Tange of '"Hi:1tion 
\\·hic·h P.'\i .,;ts i11 all grnups \\·it h reg-.nrl to t h e Humber of clioc· s h'o11 s 
1·Yclc-•,; ex periPnc Pcl ancl tlw d11r:dion of tl 1e sex u a l i-iP<bo n. Choup 
[11 , r e C" e i Ying pe:11111t me:tl ~i s a s uppl e m e 1it , ex pei· ic· 1wl'cl uwst cli­
nesti·ons t',\-dPs, 12· 8, :rn rl l h e 1ne n11 tl11 r :1t-io11 of t h e sPx11:1l se;i.,;on is 
lmwe.st, '22~J·( i cl:t_\'s, l li e l:ilt e1 h ei ll g 2fi n n cl 20· I cl:iy s lo 1we r th:111 
tho .-;e of Cho 11ps II ~lllcl I Y r esp ecliYely . Tli e eq111Yah•nt d ata of ili e 
Yelrl shee p . Urnup Y, do no t cl iffe1 gTP:dly horn 1hn1 of U1ot1p I\'. 
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vYhile Group I experienced au aYenige of l J . 2 dioet>trou s cycles, the 
<luration of the sex u al season was onl~· 186 · l <lays, or Li · I day ,; le:ss 
than that o f t he Yeh l sh eep a nd 4J · o d ay,; le:;,; t han t h at of th e group 
i11 ·which t h e sex u al season \\·as o f longest d ul'a lion . Th e la st colum ns 
l'eveal t h at increased clul'ation of t h e sexu a l season of Choup I I I 
m ust be attrihutecl to t he ex t en sio n of t he latter pa r t of t h e :season. 
I t i s appnrent t h at a sirn ilar extell :s ion in t he ca st> of Cho11 p \- 1rns 
respon ::; ihle for th e com pnral iYel.Y long sen son of t hi s grnup fo r, a,; 
p .reYion sly sta ted, t h e on set of the seci son 1rns delayetl . lu th is ]altel' 
l·espect i 1.h e sea.-wu s of Group ,; I all(l Y urn.\· h t> compa l'etl . The sh orter 
seal:lon of t he for m er group i :s 1lue t o th e t e rmination of t h e se :-.:ua l 
season at a n a Ye rage p e1·iod of J 01 · J day:-; h e fo r e t h e Pn cl of the oli -;el' ­
Yation p eri od . It is ,w ll to l'em nrk at t his poiut 1 lw1. t he " ·iute l' 
condition s cluri u g HJ:) ;j ''"e1·e p:utic·11lad.1· seYe re, arnl t h at , dnl'i n g th e 
Li t ter p art of \\·inh•r , lmY a nc1 hi gh t e nqwr:1(11res " ·el'e ex p erie ncetl 
11·bile sp r ing l'a i11 s \Yel'e eXcP ptionally la (e. f t c-an Olll,\" he Sllgge:;te r] 
1 ha t t h e p el'iotli c grn,,, ing on g rP Pll f'PrPaL of sh PPp in sati sfactor y 
ll' inter CoJl(lition, l'esult s i11 (·o m1rnra !iYely fa yournb le spxua l ;1di 1 · it~· , 
ae rnfl ecte<l 111 the u um be1· of clioPsho us t',n· l es e:-.: per i P nf'erl an c1 t li e 
extension of t h e sex ual sen :;on . ln ! he ca se of Gron ps II an<l IY , 
!be a.YerngP durat ion of t he in:i d i.Ye peri od fo llo11·i 11 g the sexua l 
sen son i :s ](:j · G anrl 2(i · 2 cb .\·s lon gel' t h au th nt of Gnrn p I II. 

'l'he data 1 ela ti ve to tl1 e pe1iod ir · i t~· of oPsirn ;; in T ah le 11 of 
t h e t ext haYe heeu a nal~·sed a nd JH' e:ifrnte cl i11 Table IY. It i;; seen 
th at oestni.-; recurrPd "·it11 g rentesi 1:eg 11 la rity i n GToup I, t h e rnn;.re 
oJ: the chn<l l ion of t b e <li oe,.;hcrn s cy c·les is 11:11 ro,Yest , anc1. in ns gTea t 
a number a s !J.J·] ]W l' cen t. of r·a ses, op:;fr11s 1Pc-urrer1 after ]() to HJ 
da y:; . The latter percen tnges in t hP (-;1ses of Gro ups n ' I ll , an cl IY 
reveal in s ig nifif' a ut rliffe reuf' es behH'l~n t hese tln ee grou ps. 'l'li e 
equ iYalPn l res11lt in Grnup \-, 11· 3 per cen!. , is c· o 11 :; irlen1hl .1· hPlm1· 
t h at of t h e otli e r g-roup o; . ])i oe:;trnn s cycle,;, th e rl m ation ot 11·h ich 
are mult iples of t h:i t of tlw norma l r ·~· de, nmu ot he s;1irl to or-r·n r 
rluring- th e nm( or last lrn rt of th e sex ual season ; t h P distrib ution of 
such alrn ormal cyd es i s Yer y g PHPTal a rnl !h ere ap pe:ns t o he n o 
relation:-; h ip beh n•en t hPii· <fH·r·m·eu r·e an cl tliP e:-.:ten t of sPx1rnl activit~r 
d uring th e sexu al season (A ppenlli x ln, Ta hlPs Y I io X ) . 

Group. 

T. . ... . .... ... . . . . . 
II ...... . .. . . . . . .. . 
IJ[ . . . .. . . .. . . .. . . . 
IV .... .. . ... . .. . . . 
v .. .. . . . .. . . . " . . . 

'l'.1 HJ.E I y . 

The P e riorlirity of Oest 1·11s . 

Total K o. of 
in ter -oest rous 

pe riods. 

102 
103 
118 
92 
97 
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H a nge of periods 
after " ·h ieh 

oest rus r 2C' ur1·ed 

16- Hl 
10- 70 
14- 70 
13- 168 
14- 52 

P ercent age of cases 
i n which oestrus 
r ecurred after a 

period of 
16- 19 cl ays . 

P er cent. 

9i5 · l 
82 ·;) 
8;{ ·0 
81 - :~ 
77 ·3 
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X o Pxplanaho11 l'<lll he µ;iY e n for tl1 e foilure of oe,dn1:i to re<.;Ul' 
with g l'Patel' <.;o n,; i:;tenc·y ; n o r j,; i t po ,;:i ible to attrihutP tlw :0 ig11iti­
<.;a nt diffcr en<.; e,; of t he irreg·uL1rit.'· lwhH'en g'l'oup,; to a :O)Jecitic fadol' 
o r se t· of fa do l' s. C:haut (l!J:l-1: ) ha .-; point ed out t hal , ,,·\te11 oe:ilru,.; 
ohse nat iou ,.; an• lll <trl e 01tly Oll('e claily, ±aih1l'e (o olise n ·e oestrou s 
periods of sh ort. llurnti011 rna .1· res ul t. Front t lw r es ul ts of Expe1i -
111 e1it :) of th is ( \w:0i:i, it 1\'otild n1ipe;1r 11 1 ilike l ~ - t h.it ;1 lal'ge p e1-
c-enta _ge of oest l'Oll:i jleriorl,; 11·cn ilc1 n ot be detec·te cl l1y (e:il ing for 
oP:itrlt o> at 2--1- - lwnr i n( pn·:i b . 

Pre1·io l1 s i 11 p1d ion ]w, b t>c> ll 11 iad e of t l1 P )ll'esP llCP of :i lH•c·p i 11 ;1 \ l 
group s, tlw 11l1111lin of <l ioe:i(rous c: yr·l.es of 11·h id1 [,, l'OJ1sicler;1\il.'· 
l<•ss t\1;111 t\1;1t of o(lw1 111c•111hPl' :i of the• grnu p,.;. Hy ex a111i1 1ing t h e• 
dah1, il is found t k1 t in seY<•ra l l·:ise s thP \e;lst ;l!·tlYP s li N• p an• i hP 
l ig h! C":it .-;lwPp in t h E> i1 grnups . Ho 11·e1Pr. th<' 1·pJ.1tio 11 s hi p cloPs not 
holcl g o()(l 1'01 ;i\l C'Cl:it' oi . T:ilil. c• r of th e tE'.'d l1;1 :i IH' t' ll l'Oll ::ihlldt·cl 
f11Jlll .Ap1w 11cl ix ·111, '\';1hlP :i I to X i11 01clc'l' to i11e.sP11t th i:< <bjl f' i·t. 
"\ s l ite grnups 11·1·1 ·e suhj c•('(P1l tu d ifrt·1· e11t (J'C•::lt111e1its 1'01 apprnxi -
111atl'\_,. 12 111011tb .-;, t hC' ;1YP1:1ge initlai 1H•ig·h i of all grnup .s is IJt• :-J 
use d ;1.s a li<1 .si s fo l' t·\;1.s,-ih·i 11 g· t he l ig h t :111tl li ea1·y " ·ei ght Jllern h1'1s 
of c'a(' h group . lt i:; ,;pe 11 th:d, i11 t he l' <l:iP:i of U-rnup:> I. 11 , :1 11cl I \ ·, 
the 111 C': 111 11u 111hp1· of cliot' .strmi,; l'n·le .s Px pt- 1i e111 ·ed Ir\' ( ill• li ,g·l •il'J' 
,- Ji el' Jl j,; -±· -L :{ ·(), ;rncl 4·11 \1·-< s 1·e .'< Jlc' di Yeh than tlrnl of tl1<' hP:tYil'1 · 
shel' p; in U10u11.-; l.Il arnl \ . the• t-quiY :il f' n t cl iffe 1e111·f's arE' oul,,- 1 "i 
;1 1ul I ·,-> re .-; pe1·tiYl' l,,-. ..:-\..l ,;o, it li ec:ome.s ol,1·ious 1 liai tlw llH-''111 nu111-
Ler,; of dioe"t rnu-; l'.1·des "" pPl'iC'lll'Prl Ii,, - t ftp l ig lite r ,;\ic•ep an· lc•s,; 
than ! li l' HYen1g·es fur t lH• p:1dic ·ubl' gTOU Jh . Hu1Ye1·er. attention is 
1l1:111·n io t hP foc· t, ;is i11cli1·a tP d Ji,- t he rnng·e of var i:d io n of thP 
llllllli ;er of cliol' ~t rnu .-; c>·de,;, t hat i n ,i][ g·101;p, i11tli1·i1lunl:i of light 
horl,,- \\Pig- h t <'"Jl<'riE> 11l'Pil b1"ge r 11umher s of l'yd ec; tlwn t\1e me;111 
y;Jluc of t hP p:ut-iruLir g-rnup . 

T .lllLE Y. 

R Pla t/011 fwt1r ec11 ]J o1f,11 Tf -c i_1; l1t 1111rl Se.n111l : l r·til'lty. 

C:rou p. 

(rt) .. 
(/,) .. .... .. ...... . . 

I I (n) .......... . . 
(11) . .... .. . .. 

I :\ o. of ,)Jeep 
j a.bon• (ii) n,nd 

bclo11· (11) 
I a,,·eragc' 

ini tin l wc· i ~ht 
of fi:l ;) ib . 

.) 

.) 

(i 
.j. 

Xo . of cl iocstrous 1·Yclc <. 

R a11~c . 

_. \ycr«t.ge ).:o . 
of dio(•st ro 11 s 
i'_n· les of the 

grc>1 1p:-: . 

llI (a) ... .. .. .. 6 10-16 I ;3 ·:i l:? 8 
(u) ...... . . . ... ... . + 3- 1 s 11 s 

1\:-;,)~~~~~~~~~ ____ 6 ___ -- ,,::[~-·- ---1~8--1--~2 - -
(b) . -± 3-13 7·8 

\' (a) . . .. . . • .... .•• • . 
(&) ........ ...... .. 

6 
-± 
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Attention is once morn (hmYn to t h e fact that the licks of t h e 
sh eep in this experiment consist ed on ly of salt , hone meal being 
ex cl ncled. The salt consumption varie<l from 0 · 19 to 0 · 20 ou nces 
per sh eep per clay. Ho\Yever, although the mineral content of the 
ration s of the c1i.fferent groups varied, each content of the rations 
containing nitrogenous supplements 1rns appreciable, especia ll;;· in 
t h e case in which cotton see(! m eal \\"US feel (Group I l ) . 'l' he ana lyses 
of the feed -stuff ,; usecl are giyen in Appendix lA, Ta hle XXY I. 

Special reference is m a de to t h e rnsull s of sexual acliYiTy 
obtained " ·h en cotton seed m eal \Yas feel in a loii" leYel ratio n (Ex­
p eriment ]A , Grnup III) . In th is case, reduced sexm1l adi,-ity "· "~ 
obsenerl \Yi t hin t h e first 12 month s ·of treatment anrl, dining· tlie 
second sexu al season , acti,-it;;- was reduced to a ver)· µTeal exte nt. 
In this exper iment, hi , Gi oup JI , no (lPtri m ental efteds are evi­
clencecl during the first 12 m on ths as a result of the indusion of 
cottonseed m ea l in a high leYel ration. 

Conclusions. 

1. Th e effects upon the sexual actiYii.y of ::\Ierino e\YeS 
of th1ee nitrogenous cmu·enti ates ±erl as supplements in high 
leYel rati ous " ·ere stndiecl over a perio(l of 12 month s. Tlie re,,ult,,; of 
stH.:h treatments ha,-e been rnmpmed to that iu whi("h no nitrogenou s 
supplement \n\S indrnlecl , ::rnrl to that of shePp maintained on velrl 
with g0oo <l range management. 'l'he effects of all heatme nts upon 
hoch " ·eight an cl wool prn(lucti on h avp been ana l.rne<l . 

2. vVilh respect to body weight gaiu,, , cottonseed meal, peanut 
meal, arnl bloo(l lllPal are suitable supplements to maize ancl teff hn)·, 
aR such rat ions induce greater ill crease in \Y eight than does a Tahon 
r:onsisting· of ma ize as the sole concentrnte. or cloes uatural pastnre 
whi("h is supplem ented acconling t o 1-.renernl ra nge management. 

::l. 'l'h e inelusion of cott onseetl meal ancl blood m eal in the ration 
improves 'vool production; the aclcli.hon of p ea nut m eal g ives s imilar 
results, as cloes g ood range m a nageme nt; and the feecling· of mai 11e 
r; ml teff h n :v ''"it hou t a ni trog·enous supplement results in red u epr1 
1Yool y ield s. 

4. Sheep subjected to high planes of nutrition, ind11Cling 
adequate quantitie ,s of nitrogenous supplements, experience restriderl 
annu al sexual activity, although ihe aclclition s of the supple ments 
lengthen t h e duration of the ;;exual season. 

(a) Sheep und er good range management experience 10 · 7 di­
oeshous cycles during a sex ual season of 201 ·8 cla>·s' 
duration. 

(/J) Sheep on a ration of rn a i11e an(l teff hay experie ncP 11 ·2 
rlioeshous c;;·cles during a sex ual sea:'ou of 186 · l clays· 
cl ura ti on. · 

(c) Slieep on a rniion of m:ti11e arnl teff h ay, snpplern ented by 
cottonseed rnea l, experience 11 ·3 diot>strous cydPs duri ng· 
a sexual season of 203·G (bys' duration. 
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(d ) Sheep on a ration of rna i7.P a nd teff lia.\- , ,;uppl P111enterl b~ 
peanu t m e<il , P"peri e 11ce J2 ·8 dioes(rnus r·~ · cles 1lurin g a 
sexu<il se<I son of 22~ · (j rL1.\'.-;' (111 ration . 

(e) S heep 011 ;1 rntion uf mai 7.e a nd (eff l1ay, ,;upple 111enled by 
blood m eal , e:-; peri e 11!'P lll ·2 dioestrnu s !'ycles 1hui ng a 
sex11 ;il sea,;on ol 2U!J .. -J 1la.\::;' du ratio n. 

' I. The cl11r;1lio11 of t he ~e:-;u; il -;e;1,;un antl t li l' 11urnl1e1 of cl i­
oe,; trnu s 1·\de,; of slH-'J' [I i·e1·eiYi 11g ;1d1•rt1W(P qnan( itiP,; of 11ihog·p no11s 
sup plernr-•11( ,;, <l l'P a:.; Yari;1 hl e ;1,; in 1 he 1· ase of sh ePp on :1 !1 ig hl.\­
unl1 011ar·r-•011 ::; i;I( ion 111· of .-<hPep 11·!1il'l1 ;ue giYe u good 1·;rng1• 111;111;1ge­
JJ1en(. 

(i. 'JJ1p s<' -" ll<tl ;H·I iYit.\· u[ ,; heep 11·h i!'!1 ;11 p in poo1 1·ondilio11, ;1,; 
i e f-l el'(rcl ln· li od1· 11·1·i g· h t. i.-< l1 •o:s (·h ;i 11 i li;i l of s lir-•ep 11 hi c l1 :11 ·1• 11·e li 
c·o11di!io111•d . Tl1 i,; f;ir·t is [;i1g1•l.\- re-;po n.-<i lile fo1 ! he g1ea( i1Hli1id u;d 
t1i J'l'P n •1Jf·e 11· it li 1e.s111-! l'! to d eµTt'l' of ,;r!xu ;t!_ a ('li1·it _\-. 

\\'lw11 ;1 li11 1itell n1111tl 1e 1· of dinp,.;( ro 11 ,.; 1·>·r·]ps i . .; PX)l!'1i1-•1H·1•d h1· 
indil'i1h1<il s, su d1 c\ d e:; ll1·1:1u· 1•i lh 1•1 · a t ! li e h egin 1Ji11g· " '. a hou( (}i.p 

rnidll le of 1l1e ,;ex11.;1 J se;1:.;on. 

I . TJi r, Lt il u re of llt' .-<tn1,; lo 11•nn 11·itli regular ]lPtiolli1·it.\ 
oc1·1 11·,; rlu1ing ;d[ sbges of l h e sexnal .'iP<l:io n, ;ind " sileut .. o c- ~(rnu .-< 
peri()(L <l!P E'X[>Prie 1u·erl h1· 1 h t-• moo: ( actiYP ris 11ell <lei hy t h P l eas( 
actiYe sl11'Pp. 

;\o Pxpla 11 ;liion !'<lll li e oheretl for !h e ol·l'a~ionul alisern·e of 
oe6t rn s and fo 1 the ,;ig-11ifica11 1 llifte1Pnces of ,;ud1 nli~ern·e >Yhil'h i,.; 

:-i pp~nent iu g-rnups ot s lH'PP suhjederl to Y~iriou,; tn•;ilrnents. 
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LUCIEN L. ROUX. 

ExPERIMENT lA.r ~ 

Fig. I.-Group I: 2\2.9.33. 

Fig. 2.~Group I: 31.8.34. 

Fig. 3.-Group II: 22.9.33. 
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EX L'ERIME:'>T l A. 

Fig. -!. - Group II: 31.8.J-1 . 

l<'ig. 0 .- Group H I: 22.9. 33. 

Fig. G.- Group 111 : 31.8.34. 
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EXPERIJ\IB:"IT IA. 

F ig. 7. - Grnup IV: 22 .9.:\J. 

Fig. 8.- Group IV: 3l.8.34. 

Fig. 9.- Gr oup V: 22.9.33. 
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Fig . l0. - Grm1 p ,~, :n .8 . : J~. 

Fi g . 11 .- Grnu p YI: :!:2. 9.:J :J . 

Fig. 12. - Group \-1 . 31.8 .:3 J. 
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ExPEHlME,';T lA. 

Fig . 1:-l .-Group YI I: 22.~U:~. 

Fi g. 14.- Gronp \ "11: 31.S. ::l4. 

Fig. 15.-Group Vlll: :2:2.9.33. 
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Ex PER B I E::\T lA. 

Fig. lG .··-·Grou p VIII: 31.8 .34. 



ExPERIMEXT In. 

l•'ig . 17.-Gi'Oup .I: 2:J.7.35 . 

Fig. 18.--Group 11: 23.7. :Ju . 

Fig. 19.- Group III: 23.7 .:35. 

527 

.LlTIEN L. HOLX. 



SEX PHY SIOLOGY OF SHEEP . 

EXPERil\iF.Nl' ] B. 

Fig . 20.- Group JV: 23.7.37i . 

Fig. 2J .-Gr011p V: 23.7.35 . 
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EXPEHDIEXT 2. 

Trrn ~Io1trnor.o c;y m· THE Ov.uur;s m· )fr;1nxo SHEEP 

nnuxc; Axo}:STRC~I. 

'l'he obj ect was to sturly the morphology of t he oYanes of M erino 
;,h eep cl uring an oesh um . 

Jlateriols ond J l ethods .- Sixty -niue :Jierino flo ck sheep were 
slaughtered for m a<TOs(·opi<·al exa mina ti.011 of the o \·ari es. 

The sh eep utilized cou sti tuted a number of gronps wliid1 had 
heell \tlHler obsen·ati ou iu exp e riments teleYant to the present stud y. 
D etails of the beatmenis to whidr the yarion:,; groups \\ere subjecterl 
nnd t·heir r·etwtions , esp e('ially the hi story of their c;exwd uctiYity, 
may be fomHl by consulting Kxperim en t L~ of thi,; the,;is. HmYeYel', 
brief extracts h~we been made for incorporation 1Yith the <lata of 
this experim ent in orcler to fa(' ilitate the n eC'essnry assoC'iation be­
bvee11 the exper i rnent s. Jn Grou ps I to YIII of thi s experiment, 
the sa me onler· of iud ividuab and gro ups has h een mai ntained as 
ihat oceunin g iu E x p erimen t l A. 

All sh eep slaughtered lrncl not s l10\n1 oestru s for a p eriocl 
e(j11 iva lent to at l ea st two clioestrous cycles of normal <luration; t h e 
majority of s heep were slaughtere<l ;) to 4 mouths after t h eil' lasi: 
exhibit ion of oestr u .~ ; in ,;ome excep tio na l <;ase:> no sexual "ea son 
ba<l oL·<· u rTecl and oestrus hacl not been ohserve<l for oYer a year. 
Due to exi,;ting- circ\1111stancc>s, not rnore than four shrep coulcl he 
slaug htered \Yeekl .Y , so that a 111ore clefinite s.\·ste m ·Jf sLrngh tering 
incliYicluab from ea(·h of thP g rnups ;1t spef' ific inten·a ls <luring 
a 11 oestn1111 \\·as 11ot p os,;ible. \\'hen seledi11g· sh eep for slaughter on 
a partin1lar elate, it was attempted to obtain cases the iua chYt> peri()(L 
of whid1 "·e re, as n early as possible, rnnltiples of a nonn;tl dioestrous 
c·>· d e . 

The sheep \\·en~ stnrYed fo l' 12 to 14 hom s, ;1t th e e ncl of 1Yhif'h 
pr1·io1l t hey \1·er e weighed and sla ug·htm·e<1. I mmeclia tely after 
c;la ughtei·i n g- , the uteri and oY;nie,; wel'e remoYecl li.\· clisseding- a long 
the rnarg·i 11 ,; of these orgaus. The OY;nie,; \1·ere plaC'ed i11 sm all 
~pe ('irnen dishes on rn oi cd blotti ng paper on v.-h ir h details for i<1e111i­
fi<-;dio11 ha<l been n ot ecl. Thr uteri \Y ere pla c·e cl in larg·e spe1·irne11 
di shes on moist blotting pa per on " ·h ich the numbers of the ewes 
\Ye re 1 eC'orcl ed. Th e spel' i rn en cli she,;; w e1·e coYere cl until tl1e \\·eiµ:hi 11g· 
a11d rneasu r ing of the organ s \Yere u11<l erta ke11 1mcl this \\as <'Olll­
plet ecl ,,-i thin au hour a ft e]' slaughtering- . 

The proC'erlure of exa minin g the uteri arnl oYaries \Y as as follo w;;: 
T lw uh~ri " ·ere weigh ed and tht>y \\·er e then pla ce <l in specimen bottl es 
cnntai ning Jore's so lution, a ncl on \\·hich par·ticulan; of iclentifir:ation 
" ere note<l . 'l'he oYaries were 1veig'hed arul returned to t h e sp eC'irne n 
clishe,;. T h r macroscopi ca l e:-;a minatiou of ind iYiclual oYaries \\·as 
under taken . 1Ieas urem ents \Y ere ma<le as folllms: (1) leno-tlt from 
pole to pole , (2) clept l1 fro m the attadred to t h e free bor71er , anrl 
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(:3) width fro m the median to the lateral fac e. Three readings 11ere 
taken of each <li111 ension and t he aYernge of th e three rea dings wa,; 
r eeorcled. The surface of th e oYan· "·a s caref ulh exa min e<l a nd 
desc ribed 1Yith r esprct to tlw nm11he;·. and csize of Ciraafiian follides 
present, tlie presen<:P or ab sen ce arn1 size of corpora lutea, au<l J"Pm­
nants of preYious cor pora lutea . The onny 1Yas sed ioned along 
its length fr.o m pole to polP, !'are being taken to ohse1·ye the prese nce 
mid the nature of flni cl li bera tec1. \Y hen follidPs an <l corpora l u tea 
\\·e re section e<l, <let a iled !les!'l'i ption8 of these 1Yere nm c1 e . Tb e sec­
tion ed OYary \nt S h el d up to the li ght in onler to obtain a second 
eo un t of the Gra afian follicle:; and to ascerbiu ''"hether any srnall 
corpora lutea had re ninin e(l hidden bPlow the surfa ce of the. 01·ary. 
In cases in \\·hich t h e section through the length of th e ovary \\·as 
not suffi cien t to expose obj ects of interPst, further sections \Yen~ macle. 
Directly a ft er tlie examination of an OYar .1· 1rns complrte<l, it \Ya s 
pla«ed in a spec im r u ja r containing Jme" s ,;olution and 011 \Yhich 
varticulars of identification were noted. 

'rhe u ter i aml oYarie» ''"e1·e fonyarcled to the Diredor of 
\ ' ete rimu.'· Seni ces, OudeTstepoort, Pretoria. The histological exa m i­
na tion s of t h e~e specim ens will be reported upou ns a "epnrate stud.'·· 

Results. 

As preYiously ind ica t ed, the sheep used in thi ,; rxperiment were 
olitainec1 fro m other experiments reported upon in this thesis ; heu«e 
G1oups I to YIII cor respond iu i<leHtical onler to Groups I to YlIT 
oi Experirnent l.~. In order to fa<'i l itate referen«e to the treatment 
oJ' t h e groups, 'r able I of t h e text is presente<1 in ronjuudion with 
the results of th is expe1·i ment. 

'l'Am.E I. 
Th e Treatment of tlil' Gl"m171s. 

Oestrous 
Group. ob.>ervations 

commenced . 

I.. ... . .. 24. 7.32 

II ... .. .. 24. 7.32 

nr. .. ... 24 . 7.32 

I V (a) 24. 7.:32 

(b) 2. 3.33 
V ...... . 24. 7.32 

VI. .... . 7.1.0.32 
V il ..... 7.10.32 
n11 .. . . l. {i.33 

Treatm ent (ration s per sheep per day). 

Dry-lo t : 2\Jaizc, 4 oz.; te ff hay, 2 .;:; lb.; bone-

No. of 
sheep 

slaughtered. 

meal and salt ad lib. . . . . . . . . . . . . . . 9 
ilraize, + oz. : t cff hay, 2 -;) Th. ; salt 

ad lib .... . . ..... . .... . .. . ........ 10 
Maize, 2 · 7 oz . ; cotton seed meal, l · 3 

oz; tcff hay, 2 ·5 JO.; salt ad lib. . . 9 
Maize, 4 oz : tell' hay, 2 · 5 lb. ; bonemea l 

a nd salt <tel lib .. ...... ... ........ . 
Teff bay, 3 JO . : bonem eal and sa.\ t ad lib () 
Maize, 4 oz .: teff hay, 3 ·O 1b.; bone-

meal and sa lt ad lib........ . . . . . . . 7 
Pasture : Bonemeal and salt ad Ji b.. . . . . . . . . . . 9 

Maize, 8-12 °''· ; bonemeal and salt ad lib 7 
Bone1neal and salt, green grazing dur ing 

winter................ . . .. ... . .. . . ~ 

NOTE. - Al tho ugh t he abo,·c Group; I to Y I II each contain ed 10 sheep at the co m­
m encement of the obse1Tations, in certain in stances indi,-icluals died during 
t he period of t he experiments, and in other instances oestrus occurred a fter 
r elat ive ly short a nocstrus periods . 
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lXCIEX L. JWL"X. 

The detailed results of t his experiment a1·e given in Appendix 2. 
Co1nplete details of the resulfa of the rnacroscopical exmninatious of 
the cn-a ries are o utlined , \Yhile , in Pach case, bri ef sexu al hi stori es, 
exh :1de(l from Expe1 im ent 1 A, ha Ye heell appended (Experiment L~ , 
Appendix 1, T ables IX to XXIY). 

The dat a recorcl ecl in Appeuclix 2 lrnve heen compilPcl in Tal.Jlps 
I I t o X of the text in or(ler to refied the results of the examinations 
of t h e ovari es more d ea rlY. It must he understo()(l that the counts 
of t h e nurn her of Uraa fi ; n follicles Jll'Psen t \Y e re o hb1 in eel \Yi th ou t 
th e u se of m agnification. 

Discussion. 

T he Briti sh hree<ls of sh eep experience an anoestrn us peri0<l in 
thei r home counhy and a hroa cl during the spring :ind summer 
mont li s (H eap e, 1901; Mar sh all, 1903, 1922: Marnhall an cl Ham­
rn oncl , 1926 ; R obei t s, 1921 ; Cole and }filler , 1933; Grant, HJ34). 
A lthough Quinlan and )Ian~ (1931) founcl that Jierino ,.;heep uncler 
Sou t h African K arroo condition s experience a continu ous series of 
<lioestrou ,.; cycles t hroughout t he .mar, Kiipfer (1928) observe(] tha t, 
in the "·este rn F r ee State, South Africa, .Me1·ino and \Yoolled P er­
sion sh eep en ter a c;ex ually inactiYe iw1iod chuing the lnte winte1· 
rnon t h s. 

The oestro us ohtitTvations canie(l out on the sheep slaughtered 
for t his experim ent, indica t e that t he sheep had experiencecl (lefinite 
periods of seasona l sexual activity and irrnctivity. The sexual seawns 
of t he sh eep have been cli scu c;se rl in the report of Experiment LL 
It h as been indicated i n a previous section of the repmt of thi s 
experi rn eu t that all sheep \Vere in anoestrum at the time of slaughter. 

'\'o inevious recorcls upon tlie \Yeights of the ute1i of oheep are 
anilable. 

The \\·eights and m easnre menfa of the ovaries of ~Ieri no sheep 
rlu ring t h e ova r ia n cycle are given h~· Quinlan aml .i\Iarc (HJ:n), \Yho 
fournl t h at " . . . the onuies are lightest ju,;t 1mLsequeut to ovnla­
tion a ncl h eaviest 11h en the corp us luteum (1) Teac:hPs its maximum 
deYelopment, tha( iii, fro m the sixth clay oi thP in(Prneshous 
period ". T hese i11ve,; tign t ors fournl tha t the lightPst ova1·ies 
weigh e(l 0 · G7 and 0 · (i:) g:m s. : the heaviest \veighecl 2 · 2.°J gms. on 
the 10t h cla y of t h e interoest rous period ; and an cJYaiy contaiuing 
a corpus 111 teurn men ,rnring 1 ·2 x l · 0 crn. on the 13th clay of th e 
interoestrous per iod, \\·ei g-h ed l ·98 gms. Further, it i,; indicated that 
the size of t h e ovar:-· is gr ea tly affected by the size of the corpus 
lu teu m and to a sm aller ex t ent lff the size of <Jraafinn fo llicles. It 
is staterl "·ith rega rd to t h e latte1:, that rapid follicular development 
occurs cluri ng t he fir .st fe ,y cl ays a Her on1lation , \1·hen follicles 
measuring 0·75 to 0·8() cm. m ay l:e found . Grant's (1934) obsen-a­
ti on s on Scottish sh eep lecl to the conclusion that foll icular develop­
men t 1luring t h e e:irli er pa rt of t he interoestrnus periocl is le~s rapid. 
It appears from t h e clatn of ih e former authors t hat mature follicles 
in the ovar i P~ of :Jie1·ino sh eep measure about 0·8 to l ·O cm. 
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,l.; J·:X PIIYSIOLO(;y 01; SHEEP. 

In di scussi ng the results of the examination of the ova ries of 
t he sheep in this experiment , it appears be:;t to consider each of t h e 
µ;l'O ups sepm·ately at first , as the vari011s gToups \H'l'e subjected to 
<1 ifterent heatments while un<ler observation in Ex1wri111ent J ,L 

G1oup 1.- Th e gl'Oup was maintained on a low level ration of 
maize, te:ff ha y, bon emeal and salt (11al>le I ) . 

Th e result,; of the mac:roscopic examiuation:; of th e oniries are 
given in Table II of the text; the " ·eights of the uteri have been 
ill cl ucled. 

Xo marked relationship exists bet,nen body \veight or condition 
ancl the \\·eight of the u tel'us, although the uterus of the lightest 
and a poor conclitione cl sh eep, .X o. 298,jl, \vei ghecl only ] ,j · ,) gm,,. 
On the other h and , it must he pointed out that the uterus of another 
.,;heep iu poor condi tion, sheep :'.'\o. 29028, 1Yei ghe cl 2() ·0 gins.; h o\\· ­
eYer the live 1Ye ig·ht of this sheep exceecled th at of the former shN'P 
by 10· ,) lb. It i :; ·of interest to note tl1at the periods bebleen the 
la ,;t oesh us oh,;erved nncl the elate of :daughter of these sheep were 
1 Jl aml 98 days respective ly . 

Th e uiaj or ity of t l1e on1ries \\·eigh lE:>ss tlwn the lightest ovaries 
ohservecl by Quinlan and .Jia re (1831) in )Ie1i110 sheep; t l1e sizes of 
th e form er are a lso some\\·hat le:;s than those of the latter. Although 
som e of the srnallest and lightest ovaries co11taiu only a small number 
of Uraafian follicle~, other ligM ovaries contni u even mme fo llicles 
Hum the heavie~t aiH1 the largest. Most follicles are small and , 
althou gh follicles measuring O·o 1mc1 O·G cm . are present, none were 
c·onsi.dered to lie approncbing maturity. The pom colHlition ed sheep 
hacl light oYaries, but the hrn oYtHies of each ,;heep co ntain bet\\·eeu 
8 1mcl F J follides : in one c·ase the largest follir le measured 0·5 cm. 

The fact that no corpu s lnteum \vas p1e~ent in an~· of the <ll'aries 
indicates that ond ation hacl not O<'curred i·eceutl)-. 

GroiqJ 11.- The grnup \\'a s rnaintained on a lo'" leYel ration of 
111aize, te:ff ha y, and sa lt ('l'able I). 

The res11lts of tl ie marroscopir: nxami.nations of the ovaries are 
given iu Table III of the text; t he weights of t he uteri han been 
iudncled. 

Considerable Y<niation exists hehweu the \\·eights of the uteri 
of the sh eep in fair a ncl µ:oorl conclition, the range l1 ei11g from 18·0 
to 40·0 grns.; ho1YeYer, the sheep iu poorest condition (44 lbs.) h a<l a 
uterus \1·e igh ing only l'i · '> gm s. 

Fifty per cent. of th e ovarie,; may be considered light in "·eight 
811( 1 of ,;mall clime ns ions, the remn ind er more nearly approa ch those 
a t particular stages c1E:>:;crihec1 h~r Quiulau and ~fore (1831 ) . It is 
obviou s fro m the -table, that t he larger and h eaYier OYnries are those 
con taiu ing corpora l u tea : n lso, i t is apparent tha t the latter ovaries 
haYe more numenrns fo llicles, alt l1 011 gh the~· clo not all contain corn­
parati.Yeh · large follirle:;. 

53G 



LliCIEN L. iwrx. 

The presence of the corpora lu tea inr1irnte that onllation h ad 
occurred recPntly, altl1011gh it must be pointed out that in 110 c<1,:;e 
i;; th ere a se('oud corpus luteum present , inc1icating t hat the la st on1-
lation wn,; 110( pre«edec1 by <Ill onilatiou. In sn«h instances, on1b­
lio11 mu,;t hnYe occurred ~Yithout th e exhibition of oestrus, as, in 
such cases, the perio11s hehn)en t he last oe,;hus oliserrn(l and t ht> 
da te of slau ghter ra 11 ge11 1whYeen 92 and JG4 1h:,,;. 

G1·011p 111.- The group was maiutaine1l on a J O\\. leYel ration of 
maize, cotton ,;eed meal, teff 1rny, and salt (Table l). 

The results of the mucroscopic e:s:n mination s of the oYaries ni·e 
giYen iu 'l'.1ble IY of the text; the \\·e ights of t he u teri haYe been 
included. 

Tlrn weight:; of the uteri nrnge l1ehYee11 I S ·.) an 11 2i" i) gm,;. an1~ 
the weight of the uterus of the poore,;t um<litionell ,;het>p exceeds 
that of th e anrage of th e group. 

The \\· eights aucl t h e dimen sions of the oyai·ie,; Y<ll'>. con sicler ahly; 
only the largest equal the lighi.e,;t of tho:-;e at particular stage,; 
de,;crihed b.\· Uuiulan <11111 }fore (1£J:U ) . One of th e h eaYie,.;t and bes( 
condit ioned sh eep , X o. :124!.:l(i, is seen to h:ne liµ·h t O\·aries containing 
r elati.nl)· fe,\· G1·aafian follicles. 

Ill hH1 cases , ,;111:111 co rpora lnt ea nre pl'esent , so t hat 0Ynlatio11 
harl occ11rre(1 in each cnse; ho\H~Ye l' , no eYidence of a prece<hng 
on1lation exi,;ts . The ·on1lations ocnurecl \Y it l1 out the exhibition 
of oeshns flnrl i t is to be note (l that 111 one c;1se. Sh eep X o. :~.).J.98, 
oestrus hnrl not been obsened for .+00 rlflys. 

Group IV.- The g1·011p \\·as main1.a i11 er1 011 ;1 10,1· leYel rntion of 
t e:ff hay , and sa lt (T:1ble 1) . 

The r esult s of the ma(']'oscopic examinati ons of the oYaries are 
giYen in Tabl e Y ·of tht> text; the weight~ of the 11teri h aYe been 
inrl rn1e<1. 

The \\·eights of the uteri c1o not Yary a grn:1t dea l , the rang·e 
lieinµ· 15 ·:) to 24·0 g-ms . 

In th e maj ority of f'ases, th e OYa rie:-; are ,; mall aiu1 ligl1t in 
\\·eigh t. \Yhile the folli cles are smnll, apprecifl hle numbers ai·e 
prnsent in most oYaries . 

No corpora lntea ;ne present , irnlicati11g the absence of recent 
on1lation s. The periods he(ween the bst oestru,; obserYe <1 ancl the 
date ·of slaughter , range hebrnen GG an c1 40f1 (lays. 

Gro1171 r .- The group was maintaiuerl on a lo\\" leYel r~di o n of 
maize, teff h<1y , honemeal, and salt ('l'able I). 

The result s ·of the ma croscopi c examinations of !he 01·aries are 
iriven in T ahle YI of the t ext; tlw \mights of t h P uteri h;we he-Pu 
incl11c1ec1 . 

Tht>re is n o relati011,;hip het\YPPll liYP weight 01· con (1ition nnrl 
the weights of t h e nteri . 



SEX PHY S IOLOGY OF S H EEP . 

The " ·eights a nd llime1rnions of the ovaries vary considerably 
aJl(l so d o the numbers of follicl e,; present in the ovaries . In three 
out of seven ca ses to t a ls of only 7 arnl 8 follicle s :ue present . 

In one ca se only is a corpus luteum present in each of the 
o\;nies; these c·o1porn a r e very similar nncl t h ey no clouht orig·inntecl 
a1 a double ondation. I t i ,; to h e notecl that oestnis hacl not been 
oh.;ervecl in thi,; ~b eep , ~o . ] ::d 29, for +1:{ cb y::;. 

G roup r l .- T lie grou p \Yas m aintained ·Oll natural pasture 
thT011ghout t he yea r supplemen ted only hy a min eral lick (Table I) . 

T h e resu lts of the manoscopica l examinations of the onuies are 
given i n Table Y TI of Hw text: the 1veights of the uteri have been 
in cln de fl . 

Co nsirlernble variahon exists between the 1veights of the uteri , 
IYhich ran ge bet \\· een 20 ·5 and G0 ·5 grns . 1\Yo of the best conditioned 
8heep h ave th e li g·h te,;t uteri aJl(l oestrus was obsen·ecl in these sheep 
only 88 day,; pre~·ious to the d ate of slau g h ter. 

'l'he var iations in t he 1veights and measurements of the ovm·1es 
of imli\· idunl s is app1·eciable; only in certain instances can this be 
ac:couute rl for by t h e p r esence of corpora lutea. The number of 
foll icles in both ovaries r:1 nges from 8 to 31. Follicles of 5 ancl 
(i l' lll. a re present iu rnau.\- of -t he ov;nies , hut, in ot1h:r instances, the 
hugest f.oll i cl es are smaller in size. 

Corpma lutea of varyi n g sizes are present in five out of the 
nine cases exmni nell , h u t in no case j,_, a second col'pus luteum (c.1.II) 
present . T h e corponl l u tea are c:onsillerell to be corpora at Yarimrn 
sta ges <l uri n g· interoe~trcrn s perio(ls . 

(}1-ou.p rJJ .-'fhe group \YHS 111ai11tainecl on nahnal pasture 
su p plem en te d throughou t the year by maize anrl a m ineral lick 
(Tahl e I ). -

'l'h e res11lts of the macroscopic examinations are 0·1 \·en rn 
Tahl e YIIT of t l1e text; t he 1Yeig·hts of the uteri have been included. 

All the sh eep 1yei·e in g-oocl arnl very goo(l condition. The 
\\-ei ghts of th e ute1·i nrng·e from 30 · 5 to 77 · 5 gms . ; the sheep 
possessing- the heaviest nte.rus hacl not shmn1 oestr11s for 121 (lays . 

T h e \\·eight s and m easu rem en ts of the oYnries nre seen to he 
dl'eded hy the 1ire,;en C' e of cmporn lutea 1d1if'h an:- :present in five 
out of ilrn seven cases exarn ine cl. It i:_ seen t ha t the l i g·htest aml 
sina llest ovai·ies are t ho . ..;e of Sh eep Xo . L)351 1d1ich hnrl ceasecl 
sex11 a l adiYit:;- cml ,,- 3:1 rl ays in·e,·iou s to the elat e of s laug-hier. The 
ov:n ies of t h i,, ,;l 1eep C'ont ain only ;1 total of eight clisf'ernihle follicles, 
t h e l a r gest of which is 0 ·3 cm. In the case of Sheep Ko. 1C>921, 
sl a u g h tered G6 cl ays after t h e t er mination of the sexual season, the 
n...-aries are a ppr eciahh- h eavier nnd hug'el' ; thev contain a totnl of 
:~ .') follicl es, but the l argest is only 0 ·3 cm. 'fhe majority of the 
r·a:; e ~ in 1Yhid1 co rp ora l11tea a r e ~een to have been present , contain 
reln tivel :-- f ew follicles . 
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The corp·on1 lutPa ;irn 1·onciide1·e rl to ha\·e been in c1iffe rent t> tages 
(If ( hP i 11 te rne,;t 1·0 n,; pPriod u ncl i I rnust he n ote ll t b a ( in h1·0 ca ses 
corporu lutea (11 ) of thP preYi01tci intePon1lalio11 perio1L are found 
to be prPsent . 

Oroup Tllll .-The group wus mai11tuinell on 1wturnl pastui·e 
:;uppl eme11ted h,v green cerea l gTc1:r.ing during t h e \YiHle1· months and 
b)· ;i miupr;1l liC'k ihrnng hout the y Pa r (Tubl e l ) . 

Th e re::;ult .~ of lh e lll;H·roscopic exarnin;1hon s of thP o\·urie s are 
gi1·en in Tahle .IX ; thP 11·p ight of lhe 11l e1·i haYP h eP n illducle11. 

.\ll the sh eep are "een to han~ been in good a1Hl Yer ,v good 
r·o1Hlition . '.l'he 11·pights of the 11( p ri rnugP from :il)-.) lo .-1(;·:) gms. 
TL1ere ;1ppear,.; to he no impol'taut reLitio11sbip beh\·epu ihe condition 
.11)(1 1Yeig·l1ts of t liP sl1eep nwl thP w Pig·hts of the ute ri. ueithP1 lwh1·ep n 
the " ·eig hts of lite utt'ri ancl t lH' lengths of the 1.w1·io1b of r;ex u nl 
i n;1cti\·iiy. 

Th P Y;niatio11s iu th e \1·eighl s of tl1 e onll' iPs are 11u e lo the 
presenC'e 01· abse nC'e of cm·porn lutea, ali lwugh t h e onni es of th e 
r·a;;es in 1Yhid1 co rpora nrP not presP11t ;1re 11 ot ,;rn;1ll ;rn1l li g l1t , a nd 
the,1- con(;ain <l)l]H' E' CinhlP 11umhen; of fo llidc>" lhe ln rgt'st of " ·hid1 are 
() · !1 ull(l 0 · () un . iu <lia rne[Pl'. The iotnl m1111her,; of folli('] p,; i 11 tlrn 
01·a1· i es (;(mt aining c·m·pm·a lu tPa \ ";!l'y from !) 1o :2-t. 

Corpor;1 lnt ea urn p1·p,,;ei1t in six out. of ilw 11i 11 e cases e x;1rnined; 
ihe corpora nppPnl' to 1w in Yari·oll r; s tngPs of the intproedrn u s iwriod . 
lu 110 r·n :;e i ,; :1 <·01·pu s hil Pum of the prp1·inu,; i11( e1·0\·nla t ion pe1·iod 
pre,;enL 

A ,;1 1nrn tary of the 11rncn1,.;copi c; exarninatious of l.hP 01·ari<-'S of 
Groups T to YT Ll is giYPn in T;1hlc• .X. of the texi. This Lthle p e rmits 
n c-omp;1r i,;011 of tlw gnrnps aud it should i·pfied a n y significnni 
difterPnces clue io the iTefltmenb to wh ich thP shPPJl \Yere s uhjectecl 
fo r extc 11<1Pd p eriorls ('l\tl :lP I). 

It i" seen that 1he ,;li PP]l in U1 ·oup,.; 1 1o IY 1\·Pn' of tlw s ;imp ngt> 
and that iheY 1\'Pl'P ,.; 01u P\Yhat y-on11ger t.hnu those in ilw rt> m ainiug 
gT·onps. Tlw bt1Pr fod rn;1 .\· , to sO.lllP exie11 t, i11flu<-' 11r· e i Jtp n1 h 1e of 
the follo\Ying- i11tPrprPLi1 ions. lrnt it nrnst h e renrnrkPrl thut sh PPp of 
four yc>:irs olrl ;1re fully gTO\Yll a1ul m;dure. 

The \1Pii.dit rPadion of ih e ,QTonpR io ihe treatment ha ci been 
fulh- 1li s1·11ssPcl in the re port of ~:qrnrimPn t 1.1. TTO\\·eYPI' , a f e1\· 
lu·ipf rPm;nk s h01·e \rnulcl he of ini e rest. It is sePn th;1t th e .in ehrnion 
o f h 111 p111Pa l in tbP 1·ation of C:h011p T. <1irl not g·iye the fa\·onra hl e 
i·eflecti011 t lrni mig·ht lwn• hee11 expeciecl , ;1.' t h e C'Ol1diiio11 ;rnc1 \Yeiµ-hi 
of thP sheep in Choup TT ;ne ,.;ome \Yh at het-ter. 'l'l1e a1l11i tion ·of ;1 

lll'oteiu -1·i ch <:011ce11inde to tlw rfl1 im1 ;mcl the Pxdu sion of boneme:11. 
as in Grnu11 IJT. iuneaserl the m e nu weight ahoYP that of Grnups J 
rirnl IT , althongh onl>- -ri11c!-thinl of t h e sh Pep a('lp 1i r erl good C'On rliho n . 
The Pxd11 .~io11 of 111aizP frorn n i ;1tio11 si n1iLn to tlrni· of Chonp T, 
cannot he s :1 i(l to hnYP hn <1 a Yery m a1·ked effed upon t h P m eau \\-Pig)J( 
of G11rnp lY, ;1ltl1011gh th e maim·ih · of thP ;-;hPPp 11n Ye hePn <l esnilw11 
to lrnw hePn iu on l y fair e;o uflit ion . 

539 



C
."C<

 
""

-
0 

T
A

lJ
L

J-
: 
x

. 
A

 
S

11
1n

11
1a

ry
 

of
 

t/1
e 

J
l1

1l
'r

o:
;r

·o
p

ic
 E

.r
111

11
i1

11
1t

io
11

s 
of

 
tl

ir
 

O
i;

ar
ic

:<
. 

;::i.
, "' "' -"' 

G
1·

01
1p

.I
 :

:. c 0 :....
 

"' ec '" " cc ol
 t; >
 

--r:
 

c c Po
< l<'

r:e
q

u
cn

"i
c,

: 
o

f 
co

n
d

it
io

n
. 

"' . ~ 
u c c 0 

~
 g o
L >
, 

~ >
 

A
ve

r-
ag

e 
w

ei
­

g
h

t.
 

C
la

ss
 

fr
cq

u
cn

c-i
P.-

.; 
o

f 
p

e
ri

o
d 

o
f 

d
ay

s 
ho

t.w
ee

n 
la

st
, 

e
x

h
ib

it.
io

n 
o

f 
on

.<
t.n

1
" 

a
n

d
 d

!L
te

 
sl

a
ng

h
k

rc
d.

 

I A
v

er
-

ag
e 

w
ei

-
gb

l 
o

f 

I :3
+- 68

. 
6[

)­
IO

:l.
 l0+

-11
:rn

-i .J
7+.1

utc
rn

<.I
 Av

c1
._ 

I i
l8

. 
1 7: 1 

an
rl

 
ag

<· 
. 

O
Y

CT
 

w
e

i-
g

h
t.

 
I 

-
-
-
-
-
-

Y
r;

;.
 

1 
..

 '
. 

!l 
I :

l·
iJ

 I
 

2 

H
 •

.•
 

I 
10

 I
+

 O
 

TT
I 

..
 

I\
' .

.
. 

v 
..

..
 

V
J 
..

. 

V
U

 .
. 

\T
ll

. 

!I 
I :

l·
!l 

!I
 

O
 I 

:2 

7 
I G

 H
I 

2 

!l 
l<

H
i

l 
:2 

7 
l<

H
I 

0 

!l 
li
H

I 
0 

4 4 r. 7 :i :i 0 0 

lb
. 

:~
 

o 
I 

6:
2

·7
 

£)
 

o 
I 

6
-1

 ·6
 

:i 
o 

I 
nn

 n
 

0 
o 

I 
6

1 
·8

 

:2 
0 

I 
6

1 
G

 

:2 
.)

 
I 

/
;) 

·7
 

4 
:1 

I 
86

 ·
6 

:2 
7 

I 
8
8

·8
 

0 0 :2 :i :2 

:l :i -1
 

4.
 

:l :i 

:2 :2 ;)
 0 :l 

.[!:
H

l.
 

g
m

. 

:1 
:2:

2 
G

 I 
0

·6
0 

+
 

:2
ii 

8 
I 

0 
·G

8 

:2
1 

· l
 

I 
o 

(i:
J 

0 
:l 

I 
l :

J 
'' 

I 
0 

iiG
 

:2 
I 

:;r
; 

8 
I 

O
 ·7

:2
 

:l 
:n

o 
1 

tH
J-1

 

0 
o 

I 
+

8
· 

.o
:; 

o 
I 

+:1
 · 

J 
I 

o ·
 !)+

 

O
v

ar
ie

,,
 

.L
dt

' 

A
\'

C
l'

-

A
 ,-

?r
ag

e 
I 

ag
~· 

~
IZ
C

. 
w

ei
-

g
h

t .
 

e
m

. 
g

rn
. 

.;
\ X

 I
 ·

I 
x 

0 
· 8

 I 
0 

i:iG
 

· :2
 x

 I 
· l

 x
 0 

· 8
 I

 0
 

:>8
 

.;\
 x

 J 
· J

 x
 O

 · 7
 I 

(H
i8

 

· :
l x

 I
 ·

 0
 x

 o
 · 

7 
I 

<
H

i+
 

-I 
><

 I
 

:2 
x 

O
 · 7

 I
 0

 · 
7G

 

6 
x 

l 
:l 

x 
o 

· 9
 I

 o
 7

8 

-

G
rn

af
ia

.n
 

fo
 ll

i e
l"

' .
 

C
o

rp
o

ra
 

L
u 

te
a.

. 

I-t
ig

h
t.

 
A

v
c

r­
a,

<x
e 

Nr
l. 

A
 \·e

ra
.µ

:0
 

o
bs

e
1"-

I L
ar

ge
.,t

 
ve

d 
l n

 
ra

n 
g

o.
 

bo
t.h

 

r 
I 

1 r
 

i\
o

. 
N

o
. 

:--;1
ze

. 

(•
11

1
. 

ov
a

-
I 

ri
c.

-:i.
 

-
-
-

-
-
-
- l'

ll
l .

 

·:2
x

l
·O

x
O

 8
1 

L
»

 
O

 :
l-

0 
G

I 
0 

· 2
 x

 I
 ·

 0
 x

 0
 · 

7 
I 

L»
 G

 I
 0

 · :
2-

0 
G

 I 
r; 

:l 
x 

I 
O

x 
0 

8 
I 

I I
 

7 
I O

 :2
-

0 
· !

i 
I 

:2 

· 1
 x

 1 
· l 

x 
o 

7 
I 

H
i·

 :l
 
I o

 :2
-

0 
'' 

I 
o 

:2
x

l
·O

x
0 

7
1 

IG
·O

 1
0

·:2
-

0 
,-, 

I 
:2 

·-l
x

l
·:2

X
O

 8
1

17
-:

l 
IO

:l-
O

·(
i

l 
ii 

0 0 ()
 0 0 ()
 

;>
x

l
·+

x
l

·O
 

· :l
O

 
! 1

 · 
6 

x 
l 

:l 
x 

l 
· 0

 I
 

18
 · 

I 
I 0

 · 
:J-

0 
· 8

 I
 

;; 
:2 

;)
X

l
·:2

x
O

·!J
I 

O
<J

+
 

ll
·+

x
l 

:2
x

O
!J

l 
17

·;)
 

I0
+

-
0

·8
 

(j
 

()
 

f!: ~ >-:
 

.....
 ::; :r.
 § 0 ~ >-!
. 

0 "" [fl ll:1 M
 

M
 

"d
 



LUCIEN L. ROUX. 

The older sheep in Group V received similar treatment to 
Group I. It h as been indicated in the report of Experiment IA that 
t he former group maintained a inore constant weight than the latter 
group, which showed a gradual increase almost equivalent to the 
weight of the growth of 1rnol. 

Groups VI, VII, and VIII were maintained on natural pasture. 
The supplementary feeding of maize in the case of Group VII iR 
r eflected to appreciable advantage with respect fo condition and 
weight. However, t he oonclition and mean >Yeight of Group VIII 
show improvement over t hat of Group VII; the former group was 
permitted green grazing throughout the year. 

The class frequencies of t h e period bebnen the termination of 
t he sexual season and the elate of slaughter are given in Table X. 
Each class extends for a period ,of 34 clays or hYo normal clioestrous 
cycles . The diffi culty of slaughtering large numbers of sheep at one 
time has been indicated . In cases in which no sexual activity 
occurred dur ing the l ast sexual season, or in which the sexual season 
was abn orm ally short, t h e period between the last oestrus observed 
and the time of slaugh ter is comparatively long. 

The aver age weights of the uteri have been computed and t hey 
are given in the table. The uter i of t he younger sheep in Groups I 
to IV are consider ably lighter t han those of the olcler sheep in the 
remaining groups, hut , as th e former groups may be consirlered to 
h ave been matu re at four years of age, the rlifference has, no doubt, 
resulted from the treatment on lcrn· level rations for a period of 
744 cl ays (Exper iment I A, T'able V). It is interesting to note that 
th e mean weight of the uteri of Group II exceerls that of Group I by 
3 · 2 grns. ; that of Group I exceeds that of Group III by I· 5 gms. 
and th at ,of Grou p IV by 3 ·I gms. Sheep in Group IV, which h arl 
been on a low level ration consisting only of teff hay, bonemeal, and 
Ralt fo r a periocl of 520 clays, had the lightest uteri ranging from 
I5 ·5 to 24·0 gms. and averag ing I9 ·5 gms . In this connection, it 
is of intereRt to reca 11 t h e results r e:Hectecl in Experiment lA relative 
to t he number of cl ioest rous cvcles and the duration of the lm;t 
sexual season of th e g roups. The section of t h e table (Experiment lA, 
T able VI) is r epeated h ere to permit an easier comparison , anrl it is 
r eferred to as Table X I in this r eport. It appears from t he tahle 
t h at , while li t tle di fferen ce in sexual activity exists between Groups I 
anrl II , signifi cant differences oecur in the cases of Groups III 
and IV. and especially in tlrn latter group. 

Th e uteri of the older sheep i n Group V are 13·2 gms. heavier 
t han t hose of Group I 1Yh ich received Rimilar treatment , hu t the sheep 
in th e form er grou p were older when the treatment was commeneecl . 
It appears, therefo re, t hat lmY lenl rations inhibit the development 
of the u ter i of young sheep . 

The weights of th e uteri of Group V may bf\ compared with 
those of Grnups VI , VII, and YIII, 1d1ich were maintained on 
na tural pasture 1Yith various s11pplements. In the case in which 
onlv bonemeal anrl salt 11~ ere fed as supplements, Group VI, an rl the 
she~p wer e allowed to respond t o summer and winter conditions of 
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pa sture , the cliffereuce in tli e m ea n \nights of ihe uteri is 4 ·8 gms . 
the uteri of the veld group beiug heavier thuu t hose ·of the lo\Y leYel 
ration Group V. \ Vhen a Yel d p ast ured Grnup VI I wa s feel a 
supplementary n\l ion of rnaize throughout the year in addition to 
the minernl lick, ihe mean 11·eight ·o f the uteri i,; 48·1 gum. \1·hich is 
!) · 1 g·.ms. in t"xce,;s of the 1·011 ttol g roup, au cl ± · 2 gms . in exces,; of 
the meai1 weig·ht of i he uteri of sheep \Yhich had receiverl gTeen 
g·rn;:i ng nncl a co11stnni suppl.\· o f miu er nl li ck t hroughout the year. 

] t appears from tl ie a1JOYe rnsult s tha t nutrition aftects the \Yeight 
of the u teri of sheep. 

Gro up. 

l. . ... . . . .. . .. ... . 
U .. .. .. . ..... .. . 
LI.I . .. .. . . . ... . .. . 
l.V .... ..... . .. . . . 
v ...... . .. .... . .. 
VI . . ... . .. . . .. .. . 
VII . ... .. ...... .. 
VIIT ... .... . ... . . 

(a) 
No. of 
shee p. 

10 
10 
u 
u 
7 
() 

10 
10 

T ABL E XI . 

Sr::.rnal Srnso11, 1934. 

:\o. of 
sheep 

exhibiting 
oc:-;t r us. 

g 
9 
8 
7 
;) 

9 
LO 
10 

JI.I.can No. 
of d ioestrous 

~~·cl es. 

5 ·8 
4 ·7 
3 2 
2 ·9 
7 ·4 
9 ·2 
9 ·3 

13 ·3 

D u rntion of season. 

H.ange. Mean. 

clay,;. days . 
21- 286 111 ·8 
3i5- l 74 117 ·2 

1- 142 62 u 
1- 117 43 0 

62 -185 101 ·6 
102-2-!4 183 2 

1- 291 199 · l 
154- 280 230 4 

NoTE. - (r1) AU the sheep in 0o rt ain of t he gro ups were no t slanghterccl for Experiment 2. 

Due i;o t he iufiueuce of t he presen ce of corpora lutea upon the 
,,·pig hts of i li e OY:uies (l~u in Lrn allil 1Li re, 19TI ), it is n ot poss ible 
t o compare the m ean weigh h:i oJ the ovur ies of th e groups. IlO\rnrnr , 
1«>q>orn do J1o t oc1·ur in h1·0 gnJups , U rn nps I <llul JV ; the totals of 
i.he l 11·0 ine::rn \H~ .i ghis of the OY<tri es of th ese gToup,; a re l · lG and 
l · Hl gms. iespec tiYel,L 

As 1-h e d ime 11 s io11 ,s of the o\·ari es nr e :1ffect01l bv the presc-ncP ·of 
f.oll icle,; aud corp<>nt lutea (Quinlan and :Jiare, 18:i1), n cornpan ~ou 
of measuremeu t s 11·ou Id he of 11 o Ya l ue . 

};xeepting i11 thP case of Group III , the avera ge num lier of 
Urnafian follicles prPsent in t h e ov:wies does not vury grea tly. 
l'revious attention was dra \1· 11 to the oomparn frve inudiYii y of Grnup 
JII duriug the lust sexunl season \Table XI) ; t h e avPrnge mimber of 
fo llicles <li sti ngu i8he tl in hrn onrie8 is 11 · 7. On ih e other hand, 
Uroup IY \ms less ;1ctive (luring the last sexua l seawn an(l the 
avera ge m1mher of follir-leR observed in the ovaries is 1G· 3. 'l'he 
ova1·i es of the m ost se:s:u;1lly nctive gi·oups co11bi 11 a n average of 
17 · G an<l 18 · l fo llicles. 
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'l'he size oi the largest follicles varies from 0 · 2 - 0 ·;) cm. and 
U · 4 to 0 · 8 cm. Only ·one follicle at the point oi rupture was seen 
(Appendix 2, Group VII , Sheep No . 10051). It will be seen by 
examining the details in Tables II to IX, that in many easer; the 
ovaries of sheep which h ad not shown oestrus for long periods con­
tained fo llicles measuring 0 · 5 and 0 · G cm. Chant (1904) states that 
" It is not yet knmn1 \Yhether fo llicles are constantly gro\viug and 
rngressing during anoestnuu or wh ether follicular deYelopment i,,; 
simply arrested '' . ~ o eYidence has become available fr.om these 
examinations as to "-hat actually takes p lace. It ma y be thought 
improbable t h at the development of follicles, which are half the size 
of mature fo llicles, 1vould he arrested aml that they could possibly 
r emain unch anged for such long period,; of time, a\rniting the 
rene,rn l of t he increased activity of t h e oYaries . It may be considered 
more likely that follicu lar development during anoestnun is very 
slo\Y and that regression takes place \\·hen the follicles have reachecl 
about half th e size of mature follicles. 

Grant's (1934) obsei-vatiou:> with Scottish sheep rnveal that 
·ovu lation may occur without the exhibition of oestrus a t the begin­
ning and dur ing the latter part of anoestrum; the author refers to 
these as spurious on1lations. It would appear fr.om the results 
r eported here on :Merino sheep that such ovulations are ·of constant 
occurrence. By consulting Tables II to IX, it 1Yill be seen that 
corpora lutea of varying sizes are found in the ovaries of sh eep \rhich 
had not shmn1 oestrns for periods varying from 38 t.o 413 days, 
many of which occur within the l imits of the normal anoestrouR 
period. 

N·o corpora lutea are p1·esent i n the ovaries of the sheep in 
Group I , but spurious ·ovulations had occurred in :five cases in 
Group II , ancl the previous temarks upon the results reflected i11 
Table X were somewhat in £av.our of the latte1· group. Although 
the sexual history of Group III during the b st sexual season reveal s 
poor activity of the sheep (Table XI), corpora lutea were fon n<l in 
the ovaries of two sheep (Table X). In Group IY, whi ch exhibited 
l east sexual activity during the l ast sexua l season (Table XI), no 
corpora were present. In Group V a corpus luteum wa s found in 
eae:h of t he ovaries Df one sheep, N·o. 16329 ('l' a ble YI) , an cl oestrus 
had not been observed in this sheep for 413 days . 

In contrast to the ahm-e low l evel ration groups, the pasture 
groups appear to ha Ye experien ced a larger number ·of spurious 
ovulations during anoestrum. In the control group, spurious ovula­
tions occurred in :five out of nine cases, in G1oup VII in five out of 
s<>Yen cases, and i11 Group VIII in six out of nine cases ('l'ahles VII , 
VIII, and IX). 

It appears from the above, that the more active groups durin g 
the sexual season, experienced more spurious ovulation s during the 
anoestrous period. 

An interesting feature of the presen ce ·of corpora lutea in the 
oYaries of t he sheep during anoestrum or rluring prolonged periods 
of inactiYity, is that, in the great majority of ca ses, only one corpus 
is present. I n Gronp Y, Sheep Ko . 16329, hrn corpora of approxi­
mately equ al size are present , one in each of th e ovaries ; these are 
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t;onsirlered to be the l:orpora lutea of a (1ouble ovulation (Table VI). 
Iu Group VII, in ead1 of t wo l:ases l\YO l:orpma \\·er e found present; 
there is no doubt that in each case these are l:orpora lutea I and II. In 
the cases in whi l:h only one l:Orpus is present , the body varies from 
the size ancl appearance of a recently formed corpus luteum to that 
of a minute corpus of a previous internn1lation period (Quinlan alH1 
J\1are, 1931) . In such inst an ces , in fifteen out of twenty-two cases 
the corpora are less than half the size of a fully developed corpus 
luteum. 'L1.he circu m stances suggest that, during anoestrum and 
abnormally long inactive periods, ovulation occurs \\·ithout the 
exhibition of oestrus, hut t h e p eriotls at 1Yhich su ch ovulations take 
plal:e are not necessarily at the beginning or towards the encl of the 
anoestrous period. It is apparent that, in the great majority of cases, 
sucl:essive spurious ovulations do not ·occur . 

Conclusions. 
1. The ovaries of 69 Merino sheep were examined during the 

anoestrous period ; the weights ·of the uteri were recorded. The 
8heep had been subj ected , fo r prolonged periods, to treatments 
involving low level r ations in dry-lot and supplementary feeding 
on p asture. 

2. During the anoestrous period, the ornries of sheep subjected 
to all treatments are not st atic ; this is true aho of the ovaries of 
sheep maintained only on teff hay, bonem eal and salt for 520 days. 

3 . In l:ertain cases, the ovaries are qui escent only to the extent 
that normal or complet e ovari an acti vity is restricted. Gradual 
development of the Graafian follicles takes place u ntil the follicles 
are approximately half the nonnal mature si?:e, when development 
is arrested; at t his stage either regression takes plnce, or the follicles 
remain in the partially developed stage for lon g periods. 'l'his 
condition occurs in sheep ·on low level rations, in sheep on unsupple­
mented pasture , in sheep maintained in good con dition ·on pasture 
supplemented 'vith t h e continuous feeding of con centrates (maize), 
and in sheep on supplementary green feeCl (cereals) during the <lry 
autumn and "~inter months. 

4. Cases exist in 'vhich ovulation occurs during the anoestrnus 
period , or d m·ing prolonged per iods of the absence of oestrus. Such 
spurious ovulation s <lo not Ol:cm · only at the beg·inning or at the end 
of the anoestrous per iod. Spurious ovulati·ons occur in cases in which 
oestrus has not been ohserYed for over a year 

(a) The number of cases in which ovulat ion occurs during 
anoestrum is not entirely dependent upon the l evel of feeding. 
Spurious ovulations occur even ,d1en Mer inos have been maintained 
at a low level weight for ex t ernle cl periods. 

(b) 'rhe inclusion of bonem eal in t he mineral (salt) lick of sheep 
on a low level ration of maize and te:ff h ay, results only in partial 
development of t h e follicl es hut no spurious ovulations . 'rhe 
exdn sion of honerneal from the ration results in t h e occurrence of 
spurious ovulations in 50 per cent . of cases. 

(c) The exclusion of bonemeal and the inclusion of a protein 
rich concentrat e (cotton seed meal) in a similar low level ration to 
the above (b), results in the p artial development of the follicles, while 
spurious ovulations occur in approximately 2.2 p er cent. of cases. 
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(d) The fe eding of sheep on rou ghage (teff hay) and a bonemeal 
and salt lick, rnsults in a more restrieted par t ial development of the 
Graafian follicles and spurious ovulations do not occur. 

(e) In sheep maintainecl under na tural or unheated conditions, 
thus being allmrncl to react in body weight to the extremes of summer 
and winter grazing, t he developmeut .of the follicles j ,; not rnstricted 
at au early stage, and approximately 05 ver cent. of cases expe1·ienee 
spurious ovulation . 

(/) In sheep maintained in good condit ion on pasture thrnugh­
ou t t h e year by con t inuously supplementing with concentrates 
(maize), spurious ovulations occur in approximately 8(5 per cent. 
of cases . 

(g) In sheep provided with green grazino' throughout th e year, 
spurious ovulations occur in approximately GG pei· cent . ·of cases . 

5. Successive spurious ovulations seldom occur during the 
anoestrous period, although such activity takes place in sh eep which 
are maintained i ll g·ood condition tltroughout the yea r a,; urnl er the 
above Section 4 (/) . In general, little development of the Graafian 
fo llicles is found in inst ances in which the corpora lutea <lre in 
advanced stages of regression. 

6. In cases in "·hich fo llicular development is greatly r eshicterl 
<luring t h e an·oestrnus per io rl , the ovaries are small an cl light; pai rs 
of ovar ies weigh 0 · 51 and 0 · 38 gms. vVhen greater follicular 
development t akes place and 1Yhen spur ious oYulations occur, the 
ova1·ies :ire larger and heavier and they appPoach the normal 
evidenced during t he sexual season . \-Vhen spurious ovulation occu rs, 
th e size and weigh t of t he ovary is influencfl r1 largely by the stage 
of t he eo rpus luteum present . 

7. A. consideration of t he sexu al histories ·of the sheep imlicate,; 
that those which al'e more aetive during the sexual seawn are more 
likely to experien ce spurious ovulations d"cning ano e::; trum. 

8 . L o"- level ra tions fe d over exten ded periods, inhibit the 
development of th e uteri of youn g sheep. 

(n) The inclusion of bonemeal in such rations, refleets no 
advantage. 

( b) T'he ex el usion ,of bonemeal and the incl us ion ·of a protein 
l' ich eoncenhate (cotton ,;eed men l) in sueh rations, re ,;11lt in n 
reduced \Yeight of t he u terus. 

(c) 'l'he feecling of a carbon aceous roughage (teft ~ay) and no 
concentrates, but a lick of bonemea l and salt, results 111 a further 
reduction of weight of t he u teru s . 

9 . 1'he supplementary feer1ing of sh eep on pasture results in 
appreciable in cr eases in t h e weigh t of the uterus. 

10 . There is no ·obYious relationship bet,rnen the length of the 
peri()(l of sexu al in actiYity and th e 11·eight of the uterus , th at is, t he 
,-veight ·Of the uterus does not decrease as the inactive period 
progresses . 
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EXP ElffMENT 0. 

T1rn DunATION OF THE PnAsEs m· THE DroESTRous CYCLE 

lN ~iERINO SHEEP. 

Th e object of t he experiment was to determine the duration of 
oestrus, d ioestrum, and the dioestrous cycle in ·Merino sheep. 

Jll ate rials and ill ethods .-Thirty-nine ewes of good Merino type 
were used in t h is experiment; their ages ranged from 3 to 7 years. 
Most of t h e sh eep had been bred at the Experiment Station, others 
had been on the Experiment Station for at least a year; the sheep 
may, t h er efore, be considered to have been acclimatized. 

The 39 sh eep reported u pon ·were obtained from a fiock of 350 
ewes by testing the latter fiock for oestrus \Yith vasectomised teasers 
at 7 a .m. and 5 p.m . on April 10th, 11th, and 12th, 1930. This 
oestru s is referred to as the preliminary or first oestrus (Table I). 
'l'he ewes showin g oestrus on the three dates mentioned , \rnre dratted 
into a separate fiock, wh ich was run in a paddock near the ol>sen a­
tion yards. During t h e internestrous period, the experimental ficc.:k 
was brou gh t to t h e observation yards once daily and tested for oestras 
until April 23rd . 

On Apri l 23rd, on e e\Ye (Ko. 32657) was fou11c1 to be in oestrus 
at 7 a.m. and from t his time ancl elate testing for oestrus \Yas carried 
out at 3-hou r intervals day and night, the flock being divided at the 
t ime of testin g in to groups of ten. Ten vigorous teasers, \Yorking in 
r elays of five, were u sed to make the observations. The intensive 
observations were carried ou t until 6 a .m . on 2nd May, 19;.J5, when 
a ll but on e ewe (No. 32500) had shown and completed oestrus; 
oestrous observations on this e\Y e \Yere continued at 12-hour intervals 
u ntil she sh owed oestrus on 4th ~fay, 1935 . 

P rovision had been m ade to accommodate the experimental ewes 
in a large yard during t h e intensive period of testing for oestrus. 
Th e yard was supplied with the required facilities for feeding and 
vrntering . 'l'he sheep 11·ere fed on a ration of 8 ounces of crushed 
ma ize, teff hay ad lib, and a lick of ;J parts of bonemeal and 1 part 
of salt was su pplied. The small pens of the observation yards per­
m itted easy harnlli.ng; at no time did the handling appear to fatigue 
t h e sh eep. At night, obsenahons were carried out with the aid of 
l anterns and electric torch es. The observations \Yere supervised at all 
times by a E u ropean stock foreman or by the author; a native assis­
tan t \Yas in constant attendance . 

'\Vhen testing for oestrus, a ewe \\·as not considered to be in 
oestru s unless she definitely stood for service . It will be seen later 
that t h e onset of oestru s wa's found to be abrupt, but that the passing 
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off of oestrus >Yas gradual or in defi nite . During the latter stage of 
oestrus, great care in testing h a d to be observer1. In order to improve 
the thoroughness of the observat ions, the ewes in oestrus were kept 
separate, which permitted testing these ewes individually at each 
0-hourly testing. In the case of e'1,es about to pass out of oestrus, 
a reluctance to stand fo r the teaser was found, but coaxing by the 
teaser induced the mrns to stand and to be served ; i n these cases 
oestrus was considered t o be present. T n r ecordin g' the presence of 
oeRtrus the sign " 0 " was u sed. In other cases, e"·es passing out 
of oestrus 1rnre found to circle about the teaser; t h ey rlid not run 
away, but 1rnuld not stand to be mounted. It was observed that 
teasers used a considerable amount of coaxing with such ewes before 
attempting to mount. In su ch cases, when the teaser b ad attempted 
t:o mount the ewe four times with out success, the ewe \vas considered 
to be passing out of oestrus and , in recording such observations, the 
sign " o~ ,, was used. It was observed that ewes that had definitely 
passed out of oestrus clirl not stand for coaxing by t h e teaser, but 
they jumped forward and r an away. Further, it was observerl that 
ewes definitely showed preferen ce for particular tea sers and this was 
ec;pecially the case 1vhen the fo rmer 1vere passing out of oestrus . In 
1Hder to overcome any irregularity du e to this peculiarity, a Yery 
vigorous teaser, 1d1ich was observed to be favoured by ewes, was 
kept for finally testing the " n on-oestrus " ewes, any doubtful cases, 
anrl particularly those ewes \vhich were passing out of oestrus. vVhen 
no oestrus was presen t , the sign " - " was used to recorrl the obser­
vation. Ewes passing out of oestrus were tested inrlividually for 
four periods, that is, for 12 h ou r s, after oedrus was last observer1. 

During the interoestrous perioc1 of the second (lioestrous roycle, 
that is of the so-callecl seconcl oest rus, the experim ental ewes were 
kept near the obserYation ynrds , anc1 oestrous obser vations were 
mac1e twice daily at 7 a.m. anrl 5 p.m . The procedure appearerl to 
be necessary to ensure that no ewe \vith a short dioestrum nnd a 
short subsequent oestrus \1·as missed. Such testin g 1vas continued 
up to 7 a.m. on ~lay 11th. 

On May 11th, one ewe (No. 32657) was founrl to be in oestrus 
at 7 a.m., and from this time an rl date oestrous obRervahons were 
made at 3-hourly intervals day and night , the flock being similarly 
di vided and the particular proce dureR bein g- identica l to those em­
ployed during the observations of the previous intenRive testing for 
the duration of oestrus. Such observations 1rnre continued until 
12 noon on ~lay 20. One ewe , ~o . 32:)00, h ad not sho\Yil oestrus up 
to that (late; the testing for oestru s of this ewe 1vas continuerl beyond 
t hat date at 12-hour intervals u ntil oestrns was observed on 28th 
May, 1905. 

The inten siYe test ing nt enrh 3-hour in terval took from ·Q hour 
to H hours rlepending upon the n mnher of sh eep and especially the 
number requiring inrliviclual testing·. 

Re.mlts. 

Details of the obsenations nre presented in Table I. 
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'fABLE 1. 

The Dvra;t·i'on of Oe.str'us, Dioest?''tt1n, and the Dioestrmts Cycle in ill 

I 
2nd Exhibition of oestrus. 

I 

r . I 
' 

Times at which oestrus was observed. 

Sheep Age Pre 1mmary 1 
I Duration of ! 

No. (years). 
or 1st 2nd oestrus. 

oestrus. 
: 

Dates. a.m. p.m. a.m. p.m. a.m. p.m. a.m. p.m. Dates . a.m. 

I I 
112. 

I 

I 
112 . . I I 

I 
I 

I 
112. I I 

1 12. 
I I 112. I I 

I 
I I :9. 112. 

I 

I (Dates.) 3. 6. 9. 3. 6. 
I 

9. 3. 6. 9. 112. 3. 6. 9. 3. 6. 9. 3. 6. 9. 3. 6. 9. 3. 6. \Hours .) 3. 6. 9. 

I I 

112. I 

l. 2. 3. 4. 5. 6. 7. 8. 9. 10. 
! 

15337 . . . . 7 12.4.35 29 .4. 35- l. 5. 35 - - - 0 0 0 0 0 0 0 0 0 0 0 - - 0-;> - - - - - - - - - - - - - - - 30 16.5.35-17.5.35 - - 0 

15399 . . .. 7 10.4.35 27.4.35-28.4.35 0 0 0 0 0 0 0 0 0 0 0 0 o._~. - - - - - - - - - - - - - - - - - - - 33 14.5.35-15.5.35 0 0 0 

18449 ... . 5 12.4.35 30 .4. 35- l. 5 . 35 - 0 0 0 0 0 0 0 0. 0 0 0 0 0 - - - - - - - - - - - - - - - - - - 36 12.5 .35-14.5.35 - - -

19444 . . .. 5 11.4.::35 28.4.35-29.4.35 - - - - 0 0 0 0 0 0 0 0 0 0 0 0 0-;> 0,. - - - - - - - - - - - - - - 33 16.5.35-17.5.35 - - -

19464 . .. . 5 11.4.35 26.4.35-27.4.35 - - - - 0 0 0 0 0 0 0 0 0 0 0 0 0-;> - - - - - - - - - - - - - - - 33 12.5.35-13.5.35 - - -

22027 .... 5 10 .4. 35 26.4.35-28.4.35 - - - - 0 0 0 0 C) 0 0 0 0 0 0 0 0 0,. - - - - - - - - - - - -- - - 36 13.5.35- 14.5.35 - - 0 

22031. . . . 5 10.4.35 26 .4. 35-27 .4. 35 - - - - 0 0 0 0 0 0 0 0 0 0 - - - - - - - - - - - - - - - - - - 27 14.5.35-15.5 .35 - - -

22035 . ... 5 11.4 .35 28. 4. 35-29. 4. 35 - 0 0 0 0 0 0 0 0 0 - - - - - - - - - - - - - - - - - - - - -- - 24 15.5.35 - - 0 

25930 ... . 5 10.4.35 27.4.35-28 .4.35 0 0 0 0 0 0 0 0 0 0-;. - - - - - - - - - - - - - - - - - - - - ·- - 24 13.5.35-15.5.35 - - -

25957 . . .. 5 10.4.35 26.4.35-27.4.35 - 0 0 0 0 0 0 0 0 0 - - - 0 0 0-.; - - - - - - - - - - - - - - - - 24 ( + 4t hrs.) 12.5.35-14.5.35 - - -

25961. . .. 5 12.4.35 29.4.35- l. 5.35 - - - - - - - 0 0 0 0 0 0 0 0 0 0 0 - 0 0 - - - - - - - - - -- - 30 ( + 4t hrs.) 17.5 .35- 18.5.35 - - 0 

26302 .. . . 5 11.4. 35 28.4.35-30.4.35 - - - - - ·- - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0-;> - - - - - -- - 48 16 .5 .35-18.5.35 - 0 0 

32500 .. .. 4 11.4.35 (4.5.35)* - - - - - - - - ·- - - - - - - - - - - - - - - - - - - - - - -- - - (28.5.35)* - - -

32546 .... 4 10.4.35 26 .4.35- 28.4.35 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 - 0 0-;> - - - - - - - - 57 ( + 1-} hrs.) 13.5.35-14.5.35 - 0 0 

32554 .... 5 11.4.35 26.4.35- 28.4.35 - - - - - 0 0 0 0 0 0 0 0 0 0 0 0 - - - - - - - - - - - - - - - 33 13.5.35-14.5.35 0 0 0 

32657 ... . 4 10.4. 35 (23.4.35)* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - (11 .5. 35)* - - -

32934 . ... 5 10.4.35 25.4.35- 26.4.35 - - - - - 0 0 0 0 0 0 0 0 0 0,. - - - - - - - - - - - - - - - - - 24 12.5.35-13.5.35 - - -

32935 .. . . 4 12.4. 35 27 .4.35-28.4.35 - - - 0 0 0 0 0 0 0 0 0 0 - - - - - - - - - - - - - - - - - -- - 27 14.5.35-15.5.35 - 0 0 

33149 .... 4 12.4.35 29.4.35-30.4.35 - - - 0 0 0 0 0 0 0 0 0 0,. 0 - 0,. - - - - - - - - - - - - - - - - 27 (+ It hrs.) 15.5.35- 17.5.35 - - ----

35966 .. .. 5 10.4.35 27.4.35-28.4.35 - - 0 0 0 0 0 0 0 0 0 0 0 - - - - - - - - - - - - - - - - - - - 30 15.5.35-16.5.35 - 0 0 

35968 . . .. 5 10.4. 35 27.4.35-29.4.35 - - - - - 0 0 0 0 0 0 0 0 0 0 0 0 0,. - - - - - - - - - -- - - - - 33 14.5.35-15.5.35 - - -

36000 .... 5 12.4.35 28.4.35-29.4.35 - - 0 0 0 0 0 0 0 0 0 0 0 - - - - - - - - - - - - - - - - - - - 30 14.5.35-15.5.35 - - -

36143 .... 3 11.4.35 27.4.35-28.4.35 - 0 0 0 0 0 0 0 0 0,. - - - - - - - - - - - - - - - - - - - - ,-- - 21 13.5.35-14.5.35 - - -

36221. ... 4 10.4.35 26.4. 35-27 .4. 35 0 0 0 0 0 0 0 0 ~ - 0 0 - - - - - - - - - - - - - - - - - - -- - 21 ( + 4t hrs.) 12.5.35-13.5.35 - - -

37064 .... 5 10.4.35 27.4.35-28 .4 .35 - - 0 0 0 0 0 0 0 - - - - - - - - - - - - - - - - - - - - - -- - 18 14.5.35-15.5.35 - - 0 

38083 .... 5 ll :4 .35 28.4.35-30.4.35 - - - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0-;> 0,. - - - - - - - - - - -- - 42 15.5.35-16.5.35 - 0 0 

38464 .... 5 11.4.35 29.4.35-30.4.35 - - - - - 0 0 0 0 0 0 0 0 0 - - - - - - - - - - - - - - - - -- - 24 17.5.35-18.5.35 - - -

38516 . . .. 5 10.4. 35 27.4.35 0,. 0,. 0-;> 0 o._~. 0-..> 0,. - - - - - - - - - - - - - - - - - - - - - - - - - I 13.5.35- 14.5.35 - - -

I 38528 . ... 3 10.4.35 26.4.35- 27.4.35 - - - - - - - 0 0 0 0 0 0 0 0,. 0 0-;> - - -- - - - - - - - - - - -- - 18 (+ 1} hrs.) 13.5.35-14.5.35 - - -

28545 .... 5 11.4.35 27.4.35- 28.4.35 - - - - 0 0 0 0 0 0 0 0 0 0 - 0,. - - - - - - - - - - - - - - - - 27 14.5.35-15.5.35 0 0 0 

38546 .. .. 5 11.4.35 28.4.35-29.4.35 0 0 0 0 0 0 0 0 0 0 0 0-;> - - - - - - - - - - - - - - - - - - - - 30 14 .5.35-15 .5.35 - - -

38557 ... . 5 12.4.35 30.4.35- 1.5.35 - 0 0 0 0 0 0 0 0 0 0 0 0 0 - - - - - - - - - - - - - - - - - - 36 17.5.35- 19.5.35 - - -

38558 . ... 5 10.4.35 26.4.35-27.4.35 - - - - - 0 0 0 0 0 0 0 0 0 0 0 0,. - - - - - - - - - - - - - - - 30 13.5 .35-14.5.35 -- - -

38560 .... 5 11.4.35 28.4.35 0 0 0 0 0 0 0 0-;> - - - - - - - - - - - - - - - - - - - - - - - - 18 15.5.35 - - 0 

39844 .. .. 3 10.4.35 25.4.35- 26.4.35 - - 0 0 0 0 0 0 0 0 0 0 0 0 - - - - - - - - - - - - - - - - - - 30 12.5.35-14.5.35 - - -

39872 . ... 3 10 .4. 35 28.4.35-29.4.35 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0,. - - - - - - - - - - - - - - - - - 39 15 .5.35-17.5.35 - - 0 

40791. . .. 3 12.4.35 28.4.35-29.4.35 - - - - 0 0 0 0 0 0 0 0 0 0 0 0 - - - - - - - - - - - - - - -- - 33 15.5.35-16 .5.35 - - -

43454 .. . . 5 12.4.35 28.4.35-29.4.35 - - - - 0 0 0 0 0 0 0 0 

I 

0 0 0 0 - - - - - - - - - - - - - - - - 33 15.5 .35-16.5 .35 - 0 0 

43455 .. .. 5 10.4.35 26.4.35-27.4.35 - - - - 0 0 0 0 0 0 0 0 0 0-;> - - - - - - - - - - - - - - - - - - 24 14.5.35-15.5.35 - - -

I 

* NOTE.-Sheep Nos. 32657 and 32500 were irregular in tha,t their 2nd and 3rd exhibitions of oestrus fell beyond the 
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rl'ABLE 1. 

t 'li ·S, DioestTum., and the Dioes t7'ous Cycle ·m M er·ino Sheerp. 

Duration of 
2nd oestrus. 

\Hours.) 

9. 

30 
33 
36 
33 
33 
36 
27 
24 
24 

24 (+ 4-! hrs.) 
30 ( + 4i hrs.) 

48 

57 (+ It hrs.) 
33 

24 
27 

27 ( + It hrs.) 
30 
3:1 
30 
21 

2I ( + 4! hrs.) 
I8 
42 
24 

I 
I8 ( + I! hrs.) 

27 
30 
36 
30 
18 
30 
39 
33 
33 
24 

Dates. 

IO. 

I6.5.35-I7.5.35 
I4.5.35- 15 .5.35 
12.5.35-14.5.35 
I6.5.35-I7 .5.35 
I2.5.35-I3 .5.35 
13.5.35-I4.5 .35 
I4.5.35- I5.5.35 
I5.5.35 
I3.5.35-I5.5 .35 
I2.5.35-I4.5.35 
I7.5.35-I8.5.35 
I6.5.35- 18.5 .35 

(28. 5.35)* 
I3.5.35-I4.5 .35 
I3.5.35-I4 .5.35 

(11.5. 35)* 
12.5.35-13.5.35 
I4 .5 .35-I5.5.35 
I5.5 .35- 17.5.35 
15.5.35 -I6.5.35 
I4 .5.35-I5.5.35 
I4.5.35-I5.5.35 
13.5.35-I4.5 .35 
I2.5.35- 13.5.35 
14.5.35-15.5 .35 
I5.5.35-l6.5.35 
I7.5.35-I8.5.35 
I3.5.35-I4.5 .35 
I3.5.35-I4.5.35 
14.5.35- I5.5.35 
I4.5.35-I5.5.35 
I7.5.35-I9.5.35 
13.5 .35-14.5.35 
I5.5 .35 
I2 .5.35-I4.5.35 
I5 .5.35-I7.5.35 
I5.5.35-I6 .5. 35 
I5.5.35-I6 .5. 35 
I4.5.35- 15.5.35 

a.m. 

3. 1 6. 1 9. I I2. 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 
0 

0 
0 

0 

0 

0 
0 

0 

0 

0 

0 

0 
0 

0 
0 
0 

0 

0 
0 

0 
0 

0 

0 

0 
0 

0 

0 

0 
0 
0 
0 

p.m. 

3. 1 6. 1 9. II2. 
I i 

Il. 

0 
0 

0 
0 
0 

0 

0 
0 

0 
0 

0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 

0 
0 
0 

0 
0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 

0 
0 
0 

0 
0 

0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3rd Exhibition of oestrus. 

Times at which oestrus was observed. 

a.m. p.m. I a.m. 

3 16. 19·112 316. 19 112. 1 3.16 19. 112 

() 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 ().,; 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 
a.. 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 

0 
~ 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 

I2. 

0 0 0 

0 0 0 
0 0 0 
0 0 ~ 
0 0 0 
0 0 0 

6 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 

0 
().,\ 

0 

0 
0 
0 
0 

0 
0 
0 
0 

0 

0 

0 

0 
0 
0 
0 

0 0 0 
0 0 -
0 0 0 
0 ~ 0 

0 0 0 
0 0 0 
~ - 0 
0 0 0 

0 0 
~ -

0 
0 

0 
0 
0 
0 

0 

0 

0 

0 
0 
0 
0 

0 

0 
0 

0 
0 

0 

0 

()..). 

0 

0 

0 
0 

0 

0 
0 

0 

0 

0 

0 
0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 
0 

tha.t their 2nd and 3rd exhibitions of oestrus fell beyond the period of intensive testing. 
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3 16P·;9. 112. [3. 1 

a.m. j -p----,---.m.---:-
1 

6. 1 9. 112.
1 

3. 1 6. 19. 1 I2. 

13. I4. 

0 0 

0 0 0 0 

Duration 
of 3rd 

oestrus. 

Hours. 

I5. 

33 
27 
42 
30 
27 
36 
2I 
I5 
36 
33 
36 
45 

39 
2i ( + l! hr.:;. ) 

30 
24 ( + I! hn) 

42 
24 ( + I! hr.:;. ) 

30 
30 
27 
33 
~1 

36 
2I 
2I 

21 ( /- It hr :.) 
24 
I8 
48 
21 
I5 

36 ( t- I! hr :.) 
45 

2I ( + It hn.) 
36 
I8 

LUCIEN L. ROUX. 

Experiment ;L 

Duration of 
Dioestrum. 

Duration of 
Dioestrous 

Cycle. 

---------·-· ------

Days. I Hours. 

I6. 

14 
15 
ll 
I6 
14 
I5 
17 
I6 
14 
I4 
15 
15 

I4 
15 

I5 
I5 
15 
I6 
15 
I5 
15 
15 
16 
15 
I7 
16 
I5 
I5 
15 
15 
15 
16 
15 
I5 
I5 
15 
16 

17. 

15 
I5 
0 

I2 
I2 
6 
6 
3 

2I 
21 ( + 9) 
I8 (+ 3) 

6 

g ( + 3) 
0 

2I 
I5 

6 ( + 3) 
I5 
I2 
0 

I5 
3 (+ 6) 

6 
0 
0 
9 

I5 (+ 3) 
9 
6 
G 

I5 
I2 
9 

I2 
I2 
6 

2I 

Days. 

I8. 

15 
17 
12 
17 
I5 
16 
18 
17 
15 
16 
17 
17 

17 
16 

16 
16 
16 
17 
16 
16 
16 
16 
18 
16 
I8 
16 
I6 16 16 
16 
I6 
17 
]6 
17 
I6 
I6 
17 

! 
1 Hours. 
i 

19. 

2I 
0 

12 
21 
21 
18 
9 
3 

21 
6 
9 
6 

0 
9 

21 
18 
I5 
21 
2I 

6 
I2 
12 
0 

18 
0 

12 
15 
12 
I2 
I8 
21 

6 
I5 
3 

21 
15 
2I 



LUCIEN L . R OUX. 

T he preliminary, or first oestru s, "·a s used nierely as a guide 
to indicate t he approximate date on which subsequent oestnrn "·as 
likely to occur . 

T able I , columns 4 and HJ, 2nd and 3nl exhibitions of oestrus, 
conta in t he dates 011 ' '"h ich oestrus \Vas observed during the intensive 
t esting for oestrus, \vhi le the specific times of the duration of oestrus 
are indicated in the colu mns adjacent and to the right of the former 
colum ns. T he signs " ·h iC'h \Vere exp lained in the preYious section , 
in die ate the presen(' e, gra(hud passing off, and absence of oestrus. 

lu the colu mn 1; of Table I conta ining t he spe('ifi<' times of the 
rh1ration of oestr us, it " ·ill he seen that certain oestrnns peri ods 11·ere 
intenuptecl by the a h,;euce of oestius at one or more periods of 
:l-hour ly test ing. In such <;ases, the uninien11pied period h as been 
considerecl as t he true dura tion, nud the ad<litional period or the 
resumption of oeshus if> inclicatec1 in hra ckets (Tnble I ,columns 9 
and 16). 

The interrupte<l oesb ous pe1·io<ls also ca use inconsistency i n t he 
co mp utation of <lioestrmn ; in such ('ases dioestrum has been taken 
i o extend from t he co mplete cessation of oestrus up to the onset of 
fh e next oestru s (Tahle I, columns 16 and 17). Hcmever, the in­
teirupting or non -,oestrous lJeriocl s O(' curring during the latter part 
of certain oestrous periods haYe been indicated in brn('kets (Table I , 
col umn 17) and t hey haYe been ta .ken into <1ccount in t he further 
:rnab 'sis of t h e data. (Tahle II.) 

The duration of th e <lioestrous cycle ha s been taken as the period 
from t he onset of the ,;econd oestrus up t,o t he onsPt of t he third 
oestrus ('rable I, cohmms 18 and 19) . 

The furt her nmd vses of t he data presented rn Ta hle I are gn-en 
i n Tables II to Y. ' 

D iscussion. 

The S ymptolll s of Oes t rus.-~IcKenzie and Ph illip,; (1930) aml 
Grant (1934) haYe ind icatecl that t h e symptoms of heat in the ewe 
~ire less inar kecl t h an in the cow (Hammond, 1927) and in t he sow 
OicK enzle , 1926) . T he s:vmptoms .in Scottish sh eep h a Ye been 
c1escribecl in gr eat <letai l hy Grant , " ·hose obserYation s \vere made by 
mean s of a "keeled " rarn . 

The t h ree-houdy observations made for obtaining the in forma­
tion r eported in th is ex per iment afforded ample opportunity for 
observing t he mutual behaviour of e\Yes and rams or teasers. Most 
of t he ohsenations of Grant (1934) have been confirmed in the case 
of t h e Merino ; howeyer, the .Merino ewe appears to be somewhat 
conservative in that, \vh ile some e\YeS may approach the ram and 
all ewes look hack and ,-ibrate their tails \Yhen t h e ram <lisplays 
interest, no e\ves hnYe been observed to " pet " the ram before and 
after service, to li ck h is face, and to rub their h ea(ls against hi s 
side . However, t he present aut hor has seen a :Merino approximately 
12 hou rs in heat, butt a teaser sen ·ing another ewe. 

6 551 
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SBX PHYSIOLOGY OF SIIBBP. 

Changes in t he external genitalia of sheep in oestrus have been 
de~cribed by :JfrKenzie and Philips (1930) and Gian t (1934) . Va r ious 
degrees of eongeshon and s1rnlling of t he n1ha have been noticed and 
in some eases t he whole tail r egion is invohed; t he vulva are moist 
and sometimes a slight excretion of mucous occurs. The present 
author examined a large number of th e Merino ewes reported u pon 
in t his experiment ; the examinat ions were made at diffe ren t stages 
of ·oestrus . In very few cases a sligh t irnl ica h on of oongestion 1Yas 
evi de need , L11t no marked s11·elling of the ex ternal labia of th e v u h a 
and the tail region \Y as observecl nor was t here anv excretion of 
mucus. However, it m ay he i·en~ai·ke <l here that , d~ning oest rou s 
observations upon Border Leicester-.:\Ier ino crosshre rls, definite swell­
ing of th e n1lva wa s noticahle during oestrus and t h e excretion of 
mucu;; occu rred . These symptoms of oestrus appear to be charac­
teristic of t he E ng li sh and St:ottish h1eeds ~mcl their C"r-osses but 11ot 
of t h e .:\Ierino. 

Dw·at ion of Ocstrus.-'l'he details of the durat ion of oest ru s ;ue 
g iven in Table I , colunurn 4 to 8 and 10 to 14. 

It is seen t h ftt. in t he case of Sheep Xos. 32500 and 326.)7, oestrn ;; 
ot:currecl beyond t he periods of inten sive testing. 

The onset of 73 out of 74 pe1·iods of ·oestru s \ YHS abr upt. At t he 
fi rst testing for the duration of ·oestrus, Sheep ~ o. 3851() sho\\·ecl 
signs of coming into oestrus for nin e hours before oestrus \1·a;; 
definitely presen t . I-Io11·ever, the in cl ivi cl u al case citecl was a hnorrna l 
in tha t the sheep remai ned in oestn1,; fo r les;; than three honrs 
(11 abl e I, column 5) . Gian t (1934) obsen ecl t he abrnp t onset of 
oeshu s in Scotti sh sheep, but }icKern~i. e arnl Philips (1930) an d 
Quinlan and Mar e (1931) consider tha t oestru s comes 011 grachially 
for several h ours. McK enzie and Philips state t ha t t h e peri od of 
beromin g rereptive t o th e ra m ra nges f r om 0-15± hours. 

The conten t i.011 of Grant (1934) is upheld that the decision a,; to 
whether a ewe i8 r eceptive depends a great clea l upon the persistency 
of the teaser . In a ll cases of doubt in t h is experiment, t he most 
vigorous t easer was used. The author h as seen a ewe \rnlk ou t fr.om 
a small g roup of e\YeS and teasers to a clivi cli.ng ferwe beyond which 
t he vi o·orou s teaser was \TOrkino· · when t he e\ve \vas pu t t hrou o·h to 
th e a djoining yard , she immecli~t'ely stood for seni ce hy t he vig~rous 
(·easer. 

The observations of Grant (1934) a nd Quinlan and Mare (1931) 
th at the passin g off of oestrus is g ra dual h ave been confirmed in t hi s 
experimen t ; however, t he latter r eveals consider able variation . 'l'he 
duration of two peri-ocl s of heat of 37 sheep was stucliecl. Out of a 
tota l of 74 h eat periods, in approx imately 42 per cent. of cases t h e 
termination of oestrus was abrupt; in approxim ately 3G per cent . of 
cases the p assing off of oest rus was gradual and regular; in t he 
remaining cases some or oth er fo rm of in terruption or i r regularity 
occurred . 1'he symbols used indicate that, in cer tain instan ces, sheep 
" ·ere found to be passin g out <Jf ·oestrus, or even defini tely out <Jf 
oestrus, for three or as long as nine hom <>. aft er which oestrus " ·as 
observed t<J h ave retur ned . The gradual passin g off of oestrus 
geuerally l as ted for from th ree to six h ours. 
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It is seen from Table lI, that the range of variation of t h e 
duration of oestrns is considerable: the mode falls within the class of 
thirty to thirty-two hours; but in '77 per cent . of cases, the duration 
of oestrus is bYenty-four hours and longer . The range of Yariation 
is given accurately in Table V; when only the uninterrupted periods 
are considered , th e maximum dura tion is fifty-seven hours, and, with 
the exclusion of one exeeptionally short period of less than three 
hours, the shortest duration of oesh us is fifteen hours. The mean 
varies according to t h e types of computations made, but the 
<lifferences reflected are not great aucl meam; of approximately twenty­
nine an cl thirty hours can be co 11si dern<l (see uotes to 'l'a ble V). 
The,;e durations of oestrus are somewhat shorter than t h ose observed 
by Quinlan and Mare (1931) in Merino sheep; the latter authors 
observed an average dura tion of forty hours, the shortest twenty­
four hours, and the longest nin ety-six hours. }IcKenzi e an<l 
Philips (1930) found the m ea n duration of oestrns in Hmnpshires, 
~hropshires, and Sou thclmYns to be 30· 7, 2G·3, and 24 hours respec­
tively, 1Yhile Grant (19a4) hne r eported a period of a5 homs for 
Che\· iots . 

lJuration of Dioestnt111.- Dioec;trum is the period from the cessa­
tion of oestrus up to the i ime of the commencem ent ·of the next 
oestrus. 

Table III indicates th e frequen c ies of the duration of clioestrum 
Jll ~Ierino sheep. rrhe range of yariation is seen to he from 11 days 
to 17 days () hours and t he mode is 15 days 6 h ours . 'l'he mean 
<lundion of <lioec;trum is 15 · 5 d:iys (Table V) arnl, in apprnximately 
7;) p er cent. of case,;, th e duration of clioestnun exceeds 15 days. 

JJw·11 tirm of the Dioest1oits Cycle. - The pe1·iodicity of oestrus has 
been found to vary consiclerably ((1u i11l an and )fare, rna1 and 
:JfoKenzie an d Philips, 19aO); dioestrous cycles as short as G and 
7 days have heen i·eportecl. The shortest cycle obsened in this 
experiment is 12 clays 12 h ours. and the longest 18 clays 9 hours 
('l'ahle I column s 18 and 19); th e mocl e is 16 days 12 hours (Table IV), 
an il the mean lG da ys 18 · G homs. In 51·4 per cent. of cases the 
duration of the d ioestrous c:vcle is 1G·5 to 17 days. The mean cycle 
lR SOllle\Yhat shorter than that reported by Quinlan and nfare (1931) 
for }ierino sheep. }foKenzie and Philips obserYed an average cycle 
of ] fi · G da :n in I-Iampshires, Shropshires, ancl Southdmvns, and Grant 
(19a4) recorded a (':vcle of 1G·4 days in Scottish breeds and erosses. 

In the observat ions r epol'ted h er e, no cases of " silent " oestrus 
·occurre<l . Hammond (Hl27) ha s sup:gestecl that in cattle su ch cases 
may he clu e to either abnormally sh ort durations ·of ·oestru s which 
are missecl when obsen -ation s are made at 12 or 24 hour intervals, 
or that exceptionally feeble heat periods may be experienced. How­
ever, it appears that even when con tinnons t esting \1·ith " keeled " 
rams is p1·adised, in certain cases oestrus is not exhib ited regularly 
at normal internls . (McKenzie and Philips, 1930; Casida and 
McKenzie, 1932 ; Grant, 1934). 
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Conclusions. 

1. The duration of oestrus, dioestrum, and the dioestrous cycle 
of 37 Merino ewes, was determin ed by testing for oestrus at three 
hourly intervals during the periods of heat and at twelve hour inter­
vals during dioestrum. 

2. The duration of oestru s varies considerably: -
(a) Abnormal periods of less than 3 hours duration may occur. 

Periods as long as 58 · 5 hours may be expected. 
(b) The mode falls within the class 30 to 32 hours and in 

77 per cent. of cases the duration of ·oestrus is 24 hours 
and ·over. 

(c) 'l'he mean duration of oestrus is approximately 30 hours. 

3. Appreciable variation of the length of dioest rum occurs: 
(a) 'l'he rano·e of variation extends from 11 days to ] 7 days 

G hours~ 
( b) The mode of the duration is 15 davs G hours and in 

approximately 73 per cent. of cases" choestrum exceed ~. 
15 days. 

(c) 'l'he mean duration is ] 5 · 5 11ays. 

4. Di-oestrous cycles on ly of normal length occur : 

(a) The range of variation extends from 12 days 12 hours tv 
18 cl ays 9 hours. 

(6) The mode of durahon is 16 ·5 days, anrl in approximately 
51 per cent. of cases oestrn s recurs after 1G · 5 to 17 days. 

( c) The mean duration of the di oestrous cycle is 16 · 8 days. 

5. During oestrus, )ierino sh eep clo not reveal marked swelling 
of the external labia of the vulva, nor is there any ex<' retion of 
lnlH; U S . 

G. The onset of oestrus in Merino sheep is abrupt. 

7 . The termination ·of oestrus in ~ierino sheep may be abrupt or 
g radual. On the other hand, oestrus may pass off completely or 
partially for from 3 to 9 hours at th e encl of the oestrous period, after 
which a resumption of oestrus may occur, the return of oestrus being 
definite or feeble and its renewed duration may he from 3 to 6 hours . 

(a) In approximately 42 per cent . of cases, the termination 
of oestrus is abrupt. 

(b) In approximately 36 p er cent. of cases, the passing off of 
oestrus is gradual. 

(c) In approximately 22 per cent. of cases, the latter portion 
of the oestrous period is interrupted by the total absence 
of oestrus or by the exhibition of " feeble " oestrus . 
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EXPEUI:M:E~'l' 4. 

THE PE1noD OF nm ABsE~CE OF 0ESTRliS AFTER PARTGRLTION IK 

~IERIXO SHEEP. 

The duration of t he period of sexual inadivity after parturition 
is of c:onsi<leiable praetical interest. This phase of t he subject of 
oYari an activity has receiverl attention by eertain inYestigalors . 

Oestrus has been observed to oecur 24 hours after abortion 
(Xichols, 1924). Kormal oestrus ha s been ohserYed in Merino e'Yes 
17 and 21 <lays after the birth of sti ll-born lambs by Quinlan and 
Mare (1931) and van Rensburg (193[1). The former authors have 
found that ovulation may occur 10 to If> clays post partum. 

Preliminary ohsenations made by the author, indicaterl that the 
clmation ·of the period of sexual inactiYity after lambing in )Ierino 
sheep \\"<1t; prolonged und er the cond itions of the 'eastern Traus,-aal. 

In farm practice, the proce<lure is to regulate lambing to occur 
at a time ''"hen natural condition s are most favourable. \\' hen 
bmbing takes pla ce dnring the spring months, pasture is abundant, 
but heavy infections of young l ambs " ·ith internal parasites have 
cnnse d grenter preference to be given to autumn lambing in ) ferino 
stncls and flocks. The prohlem of clrnnging over from spring to 
autumn lambing appears to he ·one of great practical interest in 
certain areas. The postponement of mating from the autumn to the 
spring would mean the loss of 7 to 8 months, so that the possibility 
of i·api<l alteration of the mat ing season would depend entirely upon 
the onset of sexual actiYit.'· afte1· lmnbing. 

'l'he object of this experiment \Yas to determine the duration of 
the period of the absence of oestrus after parturition " ·h en la ctation 
is tenninate<l hy early 'rnaning and when lactation is allowed its 
normal course. 

lllaterials anrl Jlethods.-'l'hree groups of mature Merino ewes, 
which had lambed the year previous to their inclusion in the experi­
ment, were used for the observahons. Preliminary observations ,,·ere 
made on 13 sheep in Group I " -hich lambed during July and 
August, 1931; further observations were made on 9 sheep in each ·of 
Groups II and III, which lambed during September, 1933. The 
sheep in Group II were ewes the l ambs of which had died within 
three clays after birth. 'l'he lambs of Gr·oups I and III were weaned 
when they ,,·ere 4t to 5 months of age. 

Due to the la ck of green winter pasture, the ewes in Group I 
were feel 6 ounces -of maize with maize silage and teff hay. As 
spring pasture heeame aYailable, the feed was decreased and, 
eventually, withheld; the feeding of silage was discontinued on 
1.10.31, and the remaining feeds were withdrawn on 20.10.31. 
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Groups II and I II were g r azed on g reen oats for two months 
prior to the commencement of lambing and fre sh spring pasture 
became available during the fir st ,rnek of September, -or soon after 
the sheep started lambing . 

A lick con sisting of two parts of bonemeal and one part of salt 
was self-feel to all groups. The general method s of management, 
indicated under the corresponrling section of Experiment 1, \Yere 
applied to t hese groups. 

K o weight r eeorcls \Yel'e taken ·of Group I. Groups II and I II 
were weighed after 12 to 14 h ours starvation at 14 clay intervals; in 
t he former ca se, weighing was commenced approxim ately one month 
after lambing, and , in the case of Group III, about two months after 
lambing . 

The groups \Yere )-;Tazed n ear the obse1·vation yard,; to ,d1ich 
they were brought r1a ily for oestrnus observations. Oestrous obsern1-
tions ·on Group I wer e continued for on ly a month after sexual 
activity h ad commenced ; during this period all the sheep had 
ex hibited oestrus; th e occurenees of oestnrn other t han the first \Ve1·e 
not consider e(l. In t h e case of Gronps II ancl IIT, oe:-;trous ·observa­
tion s wer e cont inued for several months of the sexual season, or 
u ntil the majority ·of the m ernhern of th e gr0oups had completed 
seve1·al dioestrous cycles. The observntions on t he la tter t \vo groups 
were c1isconti nuecl on '.J0.4 .34, but im1ivicluals that h acl not shmn1 
oestrn s by th at r1ate 1vere kept under clai l~· observation for 
oestrus until su ch t im e as oes trus was exh ibited . Three sheep in 
G roup III fail ed t o shcrn~ oe8b'us throughout the entire period of 
t he observations; th ey wer e, <~ venhially, slaughter ed for maL·rnsoopic 
examination of their ovaries. 

Results. 

The 1veight i·ecorc1 s of G roups II ancl III nre g·n-en rn Appen­
dix 3, Tables I aml II. T h e average weights of the groups have 
been t;omp11tecl arn1 from t h ese the act·ompau,vin g Diagram :j has 
been co nstruct ecl. 

DIAGRAM 3. 

E x 1•Ennrn:-.:T J . 

l\IC'an 1n• ;g li t cf gr oups at l4 day i nten~a ls . 

'l'he r esults of the oesfrous obsenations on Groups II and III 
are given in Appenr1ix 3 , T ables III and IV. The sexual hi,;tories of 
individual ewes in Groups I, II, and III are gJYen in Tables I , I I 
ancl III respectively of the t ext. . 
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'l1ABLE I. 

Groitp I. 

The Sea:11al History of Breeding Eices. 

I I I 

I 

Period I Period between lambing and 

Sheep Date of Date of between I termination of observations . 
first lambing 

I 
No. lambing. oestrus. 

I 

and first I No. of dioestrous 

I 
oestrus. 

I 
Duration. cycles. 

I 

days . days. 
368 3.8.31 22.2.32 203 - -
100 10.8.31 4.3.32 207 - -

13413 25 .8.31 23.2.:32 182 - -
15356 18.8.31 4.3.32 199 - -
18443 11.8.31 15.2.32 188 - -
19432 6.8.31 23.2.32 201 - -
21495 7.8.31 19.3.:32 225 - -
21519 27.7.31 16.2.32 204 - -
21658 15.8.31 18.2.32 187 - -
25873 10.8.31 23.2.32 197 - -
25921 8.8.31 15.3.32 220 - -
25930 10.8.:31 7.3.32 210 - -
25944 15.8 .31 24.2.32 193 - -

- --- --- -- - - ---- - --------- --- - - --- ---
Total - - 2616 - -

----- - ----------------- - ---------------
Average - - 201 ·2 - -

--- - - - - -------
I 

TABLE II. 

Group II. 

days. days. 
25914 2.9.33 5.11.33 64 240 9 
22031 8.9.33 13.1.34 127 234 5 
22035 17.9.33 3.1.34 108 225 7 
35610 22.9.33 18.2.34 149 220 4 
35659 8.9.33 1.3.34 174 234 3 
35701 18.9.33 10.5 .34 234 234 1 
35741 7.9.33 7.2.34 153 235 4 
35755 18.9.33 19.1.34 123 224 6 
35978 29 .9.33 10.12.33 72 213 8 

----- ---------- ------- - - -------
Total - - 1204 2059 47 

----- - ----- - ----------- -------
Average - - 133 ·8 228 ·8 5·2 

- --- - ,- -----
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Sheep Date of 
No. lambing. 

18449 20.9.33 
35628 9.9.33 
35656 2.9.33 

35706 13.9.33 

35712 29.9.33 
35731 10.9.33 

35734 2.9.33 
38518 20.9.33 
38521 28.9.33 

----- -----
Total -

- - - - ------
Average -

= 

T ABLE III. 

Group Ill. 

Period 
Dat e of between 

first lambing 
oestrus. and first 

oestrus. 

11.2.34 144 
16.2.34 160 

(no oestrus) -

(no oestrus) -

13.3.34 165 
(no oestrus) -

22.2.34 173 
5.1.34 107 

18.3.34 171 
------ --

- 920 
------

- 154 ·0 

I 
Period between lambing and 
termination of observations. 

Duration. I No. of dioestrou s 
cycles. 

222 5 
233 2 
347 Slaughtered: 

15.8.34 
352 Slaughtered : 

22.6.34 
213 3 
355 Slaughtered : 

22.6.34 
240 5 
222 6 
214 2 

--------
1344 23 

224·0 3 8 

' 

It will be noticed in Appendix 3, Tables III and IV, that four 
sheep, Group II, Ko . ;J5701, and Group III, Nos . 35656, 35706, and 
35731, did not show oestrus during the period of oestrous observations. 
The observations on these sh eep were extended and Sheep Ko. 35701 
eventually showed oestrus after a total period of 234 clays (Table II). 
The remaining three sh eep did not show oestrus after a total period 
of testing of 047 arnl 055 days ('l'able III); t h ese sheep " ·ere 
slaughtered for t h e examination of thei r ovaries m1 the dates indicated 
in the latter table, and the result s of su ch examinations are given 
in Appendix 3A, from '"hich Table IV of the text has been con­
stru cted. 

D isc1iss·io1i. 

In the c:ase of Group I , t h e lambs \Yere bmn during the month 
of August (193 1) and they were weaned when 135 to FJO <lays old 
(Table I). The l ambs of Group II aucl III \\·ere born cluring 
September (1933); those of Groun II <lied within th e first week after 
birth while those of Group III were "·eanecl when i:3!J-150 clays old. 

Although no " ·eight reconl s were taken of t he Group I ewes, it 
"·as recor<lecl that the sheep shmYe cl satisfactmy improvement of 
condition d.uring the period of observation . From the weight n~corcls 
of Groups II and I II (Appernlix 3, Tables I and II), fr.om which 
Diagram 3 has been constru cted, it will he Reen that the Group II 
sh eep show an immediate recovery in weight a fter lambing, and, 
although a slight drop in 1night occurs hefme shearing, very mpid 
improvement takes place after sh earing. From the beginning of 
February, n more or lesfi constant weight is nrnintained. 'l'he sheep 
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in Group III clo not recover so rapidly after shearing, and, in spite 
of the fact that their lambs hall been \\· eanecl at th e begiuning of 
F ebruary, they also mainta in a more or less constant "·eight from 
the beginning of that month. The difference in "eight is 3 poun els 
in favour of Gro up II at the beginning of Kovember, 1933, but at 
the time of the termination of the observations, at the end of April 
1934, the difference in weight increases to 9 pounds. As the sheep 
in Group III Kere in fair to goorl cou(lition, the lighter weight of 
these sheep cannot be considernd to ham affected their sexual activity 
(Experiment l A). 

The occurrences of oestrus of Groups II and III are giYen in 
Appendix 3, 11 ahles HI and IV. It is seen that seYera l of the 
sheep in Group II started shmYing oestrus before those in Group II I, 
arnl that greater sexual activity " ·as exhibited in both groups from 
February, or when the sh eep showed no fur ther irnprnYement in 
r;ondihon . 

The sexual histories of the sheep iu Groups I, II, and III han 
been summarised and presented in Tables I, II , anrl III of the text. 

It is seen that the sheep .iu Group I 1Yere sexua lly inactiYP- during 
the perioll of rearing their lambs and for approximately 50 days 
beyond this period. The period of sexual inactivity after parturition 
ranges from 182 to 22Ci days, the aYerage dm·ation being apprnxi­
mately 201 clays. The sh eep in Group III had receiYed similar 
treatment with respeet to the weaning of lambs. In this cnse , the 
range of variation of the period of sexual inactivity after parturition 
is J 07 to 1T3 clays, hut <0nly apprnxi.mately 61 per cent. of the 
group had shown oestrus, although oestrous obserrntions on the 
remainder had beeu externl ed for dose on a ;.·ear. I n Group III, 
the aYernge duration of the inactiYe period is 154 clays or approx i­
mately t h e length of the lactation perio(l. ~o explanation can be 
given for t he longer period of inactivity experiencecl by the sh eep 
in Group I. 

In the ca se of Group II, the lambs of ''"hi.ch had been weaned 
almost immediately after partluition, the range of Yariation of the 
duration of the sexually inactive period is 64 to 234 days, t h e 
average being 133 · 8 clays. The latter figure is greatly influenced 
by one case in " ·hich the inactiYe period is 234 days. 

The increased sexual actiYity of Unrnp II as compared to 
Grnup III , is further indicated by the number of <lioestrous cycles 
e:x periencerl. In Grnup II , the c:n·le,; range from 1 to 9, the aYerage 
being 5 · 2 cycles during an anrage period of 228 · 8 days, 1Yhile in 
Group III , the iange is from 2 to G, the aYerage being 0 · 8 cycles 
during an average peri·od of 224 clays. 

11he results of the examinations of the ovaries of the tluee 
ina ctiYe sheep in Group III indicate, that one sheep had ovulated 
recently, as a large corpus luteum was present . The numbers of 
Graafian follicles readily di stingui shable in the oYaries of these sheep 
are small (11ahle IV) . The detail s of the macroscopic examinations 
of the ·ovaries are giYen in Appendix 3a. 
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It a pp ears from the a brJYe r esults that , in cases rn ''"hi ch 
la ctation is allowed to run it s norma l course, the onset of sexual 
activi ty is later t han in ca se~ in which lactation is t ermin ated a t 
an early stage. 

In connechon with t he infl.uence of lactation upon ovarinn 
activity, :Parkes (1929) has demonshate<l by practising onriectomy, 
t hat t he inh ibition ,of oestrus <luring l actntion is set up through th e 
ovary and that the absence of oestrus is not clue to the h eavy c1 rn in 
up on the metabolism resulting from ] actatioll. Crew and Jl,I irskaia 
(1930 a), reporting upon t he reprodu ctiYe rate in the mouse, indicate 
t h at t be i1 011-suckli11g female is capable of giYing birth to h Yice as 
many offspring in a g iYeu per iod of t ime as can t he suckling mouse. 
Crew nn d :Jlirskaia (1930 b), in discussing the lactation interval in 
the mouse, contend that " suckling i s the agent primarily responsible 
for t he mainta inauce of t he lactation interval , and, " -hen it isremovecl, 
no matter at what stage of t he interval , the interval t ermin ates and 
the oestr ous ph ases replace the reprocluctive " . It is fu rth er 
contended, that t he transformation of th e corpus luteum of pregnancy 
to t hat of lactation is brou ght about by the action of the pitui tary 
to the stimulus of suckling and that , endocrimologically, t he condi­
ti,ons of pregnan cy and of lactat.iou are very similar, if not i<len ti cal. 

The detailed studies of Quinlan an d ~fare (1931) on th e ch all ges 
rn t he ovary -0f ~Ierino sh eep during pr egnancy and early lacta tion 
indica te tha t, immediately after par turition, there is a rapi d dPc1·pase 
in t he sir.e of t he corpus luteum vera , and that one or more Graa fi an 
foll ides rapicl l:v cleYelop in prepara ti on for the fir st post-parturition 
ovulation . Th ese authors state that, while ondation ma y occ ur 10 
to lf> clays fo llO\ving normal parturition, su ch ovulation is not 
accompani e(l as a rule by the physiological exhibition of hea t when 
the ewe suckles her lamb . It will be r eYealed in a lat er section of 
t h is t hesis, t hat, in certain ca ses, n-0rrnal oestrus ancl on1lation m ay 
occu r dur ing the early stages of la cta l ion in :Jlerino mves (P ar t 2, A). 
It may be r emarked her e t hat it is the practice of cer tain Merin o 
stud breeders to 'man the lambs a t 3 months of age ; the purpose of 
this procedure is to permit th e ewes a longer period of rest in prepara ­
tion for t he next mating season . 

rrhe following fact s have not heen establishecl with regar d to 
Merino sheep: 

(1) vVheth er , as a general rule, spurious ovulations ·OCCUl" 

during t he early st ages of lactation. 

(2) A t " -hat stage of l actatiou nonnal oPstru s an<l on1la lion 
occur in arnas whe1'e co11tinum1s sexual ~1 chvih· is 
experienced t hroughout t he year , ancl whether , in °such 
area s, t he onset of sexu al activi ty is hastened by the 
early termination of la ctation . 

(3) \Vhether t he changes in t he orn ry after parturition rliffe1 
in areas \\·her e a part of t li e period of parturi t ion and the 
whole of lactation ,occupy the period equivalent to th at of 
anoestrum in the non-pregnant ewe. 
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(4) \Vheth er, i11 a r eas \v her r a prolon gell a noestrnu s period i;; 
exp eri en ce d , tlw p er iod of time hefo1 e the onset of ovariai1 
a ct i1·ity differ s 11·h en lambiu g O('Cu rs during the autumn 
ra t h er t han llurin g t h e ;;pr i ng. 

Concl11sions . 

1. Observ :1 tio JJ s upon t be on,;t>! of sex ual activity after partm·i­
tion \1·er e m a d e wi th '2'2 ,jier ino cn·e,; , t h e lamh-; of \vhil'h 11·ert> 
\n~ a1rnd at a pp rox im ate ly,-) mon t h s ·of age, arnl 1Yith 9 ,jierino e \Y es 
tb e lambs of \1h i cl1 had d it> tl 11·i t h in I d ays of birth . 

2. S heep t·ha t· la mh ll11rin g t he sp ri ng and t lw t ;ire allo11·p1] to 
r ear t heir J ~nnhs to t h P age of fJ months do not ex hil li t oPshu s 1l11rinµ: 
b eta (i o n. 

Alt~h o 11 gh iu l'Piativel.\· few casesoP.-;t ru s ma y LP exhibitP cl as soon 
as 3 · f"J month .-; a ft e r p art uritio 11 , in approx:imatel.\ 81 per ceJJL of 
ca ses i he p er io1l 11 urin µ: ' ' h i cl1 ·OPst rn s re rn ai11s a llseut PX:cPecls 150 
1la ys . 

8. S h PPp that l a 111li du ring t h P sp ri n g and t h e bu1hs of 11·hi c i1 
a r e \vea n ed immecl ia te ly, e.'\pe 1·ien ce a 1Plat.i1ely short i n:1 ct ive pPrio d 
:1fle r pa rt urition. 

I 11 s111· h !':l ses, oes t r u s nm~· Le e:qleded to occ ur 2 mon the; :1 ft er 
p:1rtln itio n , a11d i n () I p er !'eJJ t. of (·:J sp-; th P o nset of sexu a l acfrYit.\· 
01·1 ·urs within l GO cla )'s afte r p:lril1ritio11. On!' e SP.'\tl:JI acli1·ity lrn s 
commPn ce1l , no rm al choestrnus l',Vd es occu r . 

4 . I11 C<hPs o f prolonged inn ct ivil .\" the 01·a rie s rna y be in a 
q ui esc·pnt ,.; la te, or occ;1.-;i o11a l sp11rions 0Y 11 l:tt ion rna,v oc<· 1u . 

r>. The p resence of su ck ling <l ela ys 1 he onset of t h e se.s:1w l se;1son , 
a lthou g h the :1 hsP 11ce of Lt cbtion rl<ws not· e n tirPh- elimi11atP t h tt 
a n oe .-; t1·011 .-; p e ri u1l co.:qwr ie n!' ed hy -;heep '' 11ich l a lllh in tli e sprrng 
u rnl er eas t Pm 'J'i·a nsv:1 :tl concl it ions. 
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EXPEHIMENT 5. 

Tim SEXUAL SEASON OF C1wssnRED SHEEP. 

The restricted annual sexual activity of Merino sheep reported 
in the preceding experiments, led to a consiclerat_ion of the sexua l 
activity of certain crossbred sheep available at the Experiment 
Station, namely, Suffolk-Blackhead Persians and Blackhead Persian­
Merinos . 

The Suffolk, like most British breeds of sheep, experiences a 
restricted annual sexual season in its home country and abroad 
(Heape, 1900, Marshall, 1903, 1922, Roberts, 1921, Cole and Miller, 
1933). Evidence is produced in a subsequent section of this thesis 
11-hich indicates that, in the so uthern hemisphere, the sexual season 
of the British breeds of sheep conforms to the new order of the 
seasons of the year (Part 2, B) . 'l'he Blackhead Persian is a hardy 
breed of sh eep whic.J1 has been found to be 1Yell suited to the semi­
arid areas of this country. 'l'he mvners of this breed maintain that 
th ese sh eep are eapable of being bred at any time of the year, " -hich 
would indicate the existence of an extreme degree of polyoestrum. 
In genera l , crossbred sh eep are early maturing and exhibit great 
vigour; in these respects they excel the slower maturing and less 
vigorou s Merino. 

The object of the experiment 1rns to observe the extent of ri n nu al 
sexual ri ctivity exhibitecl by Suffolk-Blackhead Persian and Blackhea cl 
Pers ian-Merino crossbrecl sheep, rind to compare the sexual uctivity 
of these crossbre<l s with that of Merino sheep. 

ilfate1·ials anrl 1llethoi!s .-Two groups, each consisting of ten 
ewes, " ·e1·e drafted at rnnclom from the t\1-0 types of cros:sbre(l;; aYuil­
able. Observrition >Yere r·ommencecl on )fay 2!'ith, 1903 , aJl(l 
terminated ·On May 29th , 1904. 

The Suffolk-Blackhead Persian sh eep comprising Gnrnp I were 
mature, and they had lambed the previous season . 'rhe Bla('U1 en rl 
Persian-~ferino sheep, Group II , were bred on the Experiment 
Station, nncl t he~r 11-ere 9 to ] 0 months olrl when they 1Yere chaftecl 
into the experiment. The Merino Rheep u:sed for the purpose of 
compa rison constituted Grnup YI , Experiment lA; this group i:-; 
referrerl to in this experimen t as Ch011p JII. 

The sheep were weighed at fortnightly intervals and oestrous 
obserYations >1·e1·e conducted once clriily _ The procedure in recording 
these ohsenahons was identi cal to that giYen in the prececling 
experiments reported h ere. 

The general management of the sheep wa s similar to that of 
t he groups of sh eep in Experim ent l.-1_ and it 1rns identicul in eYe1·y 
particula r to th e treatment of Group YI, Experiment L-1_ , in that the 
two gr·oups of crossbred sh eep 1Yere maintained on the same nahirnl 
pasture supplemented throughout the year only by a mineral lick 
co nsisting of t 'rn parts of bonemeal and one part of salt. 
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SEX PHYSIOLOGY OF SHEEP. 

Result. 
'l'he weight reoords of Groups I and II, taken at 14 clay intervals, 

are given in Appendix 4, 'l'ables I and II. 'l'he average weights 
h ave been computed and from these Diagram 4 has been constructed. 
The weight curve of Group III lrns been construeted from the " ·eight 
data of this group given in Appendix lA, 'l'able VI. 

'l'he oestrous observations and sexual seasons of Groups I, II, 
and III are given in A ppenclix 4, 'l'a bl es III, IV, and V . In the 
case of Table V, the dat a have been taken from Appendix 1, 
Table XIV; only the observahons for the identical period of Groups I 
and II have been considered , that is from 24.5 .33 to 29 .5.3-!. 

T able I of t he text , inclicating the seasonal sexual activ ity of 
the three groups of sheep , h as been co nstruct etl from Appendix 4, 
Tables III , IV, and V. 'l' ahle II of the text giYing the frequ encies 
of the periodicity of oestrus h as been oompile cl from data in the 
latter t hree tables . 

D IAGHAM 4. 
EXPERIMENT 5. 

Moan woigl1 ts of g roup s a t 14 day intervals . 

Photographs of Grou1Js I and II are given in Figs. 22 and 23 , 
arnl photographs of Group lII are given in F igs . 11 and 12 (Experi­
ment L1). 

Discussion. 
The weight cunes illu,, t rate the reaction of the three cli.fteren t 

types of sheep in Groups I, II. and III t o the changes in the natural 
pa sture as affected by th e sea sous (Diagram 4). 

The mature Suffolk-Persian crossbrells, comp1·ising Group I, lost 
23·8 per cent . in weigh t from 25 .5.33 to 18.8 . :r~, or a peri.otl of 
85 dn ys, and, although they did not reco,·er thi s loss after nn 
eq ni valent peri ocl, the difference bet,Yeen the lmnst me au "·i ntel' 
"·eight and the h ighest mean summer "eight reYeah , that the sh eep 
ga i ne<l 48 ·Ci per cent. on the former "-eigh t during a period of 
239 day» (Appendix 4, Table I). 

The young Blackh ea d l'ersia n-}lerino crossbreds, comprising 
t:i-roup II , lost 1? · 4 per cent. in " -eight during the pe1iocl of 85 clays, 
an<l the difference hehYeen the 101Ye::; t mea n " ·inter \Y eig ht and the 
highest mean summer '"eight reveah, that the sheep gained G2 · 9 per 
l;ent on the former weight du r ing a period of 239 days (Appendix 4, 
Table II) . 
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SEX PHYSIOLOGY OF SHEEP. 

'l1h e mature Merino sheep , compnsrng Group III, lost 15 · 6 per 
cent. in weight during a period of 99 days , and the difference between 
the lowest mean winter weight and the h ighest mean summer weight 
reveals , that the sheep gained 3G · 0 per cent. on the former weight 
during a period of 225 days (Experiment l A, Appendix 1, Table VI). 

As th e sheep in Group II ·were young, their weight reactions 
cannot be oompared with those of the ma ture sheep in Groups I 
and III. In the cases of the lat ter two groups, it is apparent that 
t he Suffolk-Persian crossbreds decline mor e rapidly and to a com­
paratively lower " ·eight level under " ·inter conditions than do 
Merinos. 

It is seen from the results ·of the oestrous observation s (Appen­
dix 4, '!'ables III, I V, an d V) , that all three groups of sheep 
ex perienced a marked and prolon ged anoestrous period . In the case 
of mature crnssbre(l s tli e 1933, sexual season may be considered to 
externl up to the end of July, although two cases of sex ual activity 
occur during August . In the Merinos, the sexu al season is 2 t o 3 
weeks longer . Only 40 per cen t . of the young Blackhead P er sian­
Merino crossbreds exhibi ted oestrus when from 10 to 12 months of 
age, and only in one case was more than one dioestrous cycle 
observed. 

The onset of t h e rn:i4 sexual season is sorne"l'l·h at ea rli er in t he 
young crossbred sheep, " ·hi le in th e m ature Suffo lk-Persian cross­
breds the onset of the season is app roximately 2 to 3 weeks later than 
in the Merino sh eep. 

In general , it may be stated that, in spite of ex cessiYe loss ·Of 
condition or body " ·eight, t he sh eep continue to exhibit sexu al 
activity until the lowest " ·in ter weight is reach ecl. During the 
anoestrous period, rapid increase in body weigh t takes place, but 
t he sexual season commences on ly when a high level weight is 
attained. 

Summaries of t he details of th e sexual seasons of t he th ree groups 
are presented in Table I of the text. The m ature crossbreds show 
greater sexual actiYity than th e )Ierinos during the hrn port ions 
of t he sexu al seasons, in t h at a larger n '..1111ber of c1ioestrnus cyd es 
were experien ce d by them. 'l'he cluration of t h e anoestrous period 
is longer in Suffolk-Persian cr ossbreds t han in Merinos. 

It " ·ill be sho"·n in a subsequent experimen t (E x peri ment Ci) 
that Merino :flock sheep do n·ot exhibit oestrus at 10 to 12 month s of 
age, and as 40 per cent. of Blackhead P ersian-Merino crosses 
exhibited oestrus a t that age, it may be said that these crossbrecls 
are somewhat earlier maturing with r espect to sexu al activity th an 
)ferinos (Table I ). I-Jo,Yever, although the Bla ckhead Persi a11 is 
contend ed to ex perience continu ous annual sexual activi ty (P a1-t 2 B ), 
the resultant cross of thi s breed with the ) ferino experiences a pro­
longed anoestr011 s peri·ocl corresponding to th at .of :Jierinos un<ler 
eastern TransYaal conclihons . Th e Blackhead P ersia n-:Jierino crosses 
show r emarkable sexual activity " ·h en 22 to 24 months ol<l ; <lurin g 
the 1934 sexual season th ese crossbreds experien ced an aYerage of 
6 · 3 dioestrous cycles, whereas m ature Suffolk-Blackhead Persinn s 
and Merinos experienced an aver age of 5 · 6 and 5 · 2 clioestrm1s cycles 
re ~pectively during the same season . 
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T he frequencies ·of the periodi city of oestrus Qf the three groups 
of sh eep are g iYeu in Table II of the text . Considering the twQ 
pnrtioni; of the sexual seasons of 1933 and 1934, it is seen that, in 
the ease of the Suffolk-Blaekhea cl P ersian crosses, the mode of the 
clioestr·ous cydes is lG clays, and in 7G per cent. of cr\ses oestrus 
ieeuned after lG a ud 17 days. In the case of the Bleackhead 
Persian-~Ierino crossbreds, th e mode is 17 days, and, in 73 per eent. 
of cases, oestr us recurred after 17 and ] 8 days . In the case of the 
)Ierino sheep , th e iuocl e is 18 flays, and, in 77 per cent. of cases, 
oe~bus r ecur red after 17 and 18 cl a~·s . 

It appears fro m t he aboYe, that the genetic influence of the 
Suffo lk iu t he Suffolk-~Ierino cross is to lengthen the anoestrnus 
period by abou t Qne month and to shorten the dura tion Qf the 
di·oestrous cycles. Grant (1934) dra \YS attention to the differences 
of the dmation of t he clioestrous cydes in Merino,; and in Engli sh 
and Se;ottish breec1s of sheep. 

Concli1slons. 

l. T he sexual sea sons of Su:ffolk-Blackheail Persian and Black­
herHl Pt>rn inn-l\Ier ino cro:sshrefl sheep " ·ere compared " ·ith that of 
Mer ino sheep ·ornr n period of 12 mouth:>. 

2. Crossbrecl sheep r eact more sc-> rnrely t·o decli n ing pasture 
condi tion s dur iug the au tumn and 11·inter months than do Merinos, 
hu t t he former sheep iucrea se more rapi dly in condition chning the 
spring and ea rl;v summer mont hs t han do )Ierinos. 

:J. Crnssbre cl s of the types mentioned experience a prnlonged 
anoestrnu s per iod dur ing the sprin g ancl early summer months Tmrler 
eastern Trntu:>Yaa l coon (litions; th is anoestrum occurs during the same 
seasons a:; that ev idence d in Merino sheep . Sexual activity persist s 
in sp ite of clecli niug bocl y " ·eiµ;ht., and the anoestrous period 
conesponds to t he periorl rlurin g whil'h t he greatest ineren se in bod y 
\Yeight oce urs . 

4. Tlw sexual ;;ea sou of Su ffo lk-Blackhead Persian crossbreds is 
4 to (; \Yee ks shorter than that of ~feri nos . 

5 . The onset of the sexu:-il season of Bla ckhea d Persian-)ferino 
crosshrefls oceurs ap proxima tely one month earlier than that of 
.:\f er in·o sheep. 

G. B lackhead Persian-Merino e; rossbred s are more early maturing 
with respect to sexual activity than M~erino s. 

7. 'l'he mocle of the dioestrou s cvcles in Suffolk-Blackhead 
Persian crossbreds is Hi days, iu Bla c l~heacl Persian-Merino cross­
brefl s 17 days, arnl in .Merinos 18 days. 

8 . The rli:fferences in the l ength of the sexual season , early 
matu r ity, and the duration of the dioestrous cycle are considered to 
be clue to genetic factors . 
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ExPEnIMF.N'I 5 . 

. hg 22.- Group 1: 16 .. 9.33. 

Fig. 23.-Group II: 16.9.33. 
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LU CIEN L . ROUX. 

EXPERDIE~T G. 

A. T1rn AGJ·; 01' Pt: 11ERTY OF ~[Em No il KJJ C1wssJ11 m n S1rnu• . 

The met hods ,of ,; heep lrn ,;b:mch_,. employe <l in t he eas te rn d istri cts 
of the Tr:rn s,·a :ll haYe bee n d isc usse d i11 t lw intro d uc1i o11 ·of t h is 
t l1 esis . Jn ter11al p ara ::; d P::; all(l t h e l o\Y 11u t r itiYe Y:ilue of t h e p astures 
co ns1i1ute t hP g rra test pl'ohJ em s confron ting shePp h.um er c> . T he 
grna trst i nh ib iti on of gnmt h i n sl1eep ou u 1·s d11 J'i n µ; i he fir st h\·e ]q-. 
ln< 11 d li ::; of l i k. I t h as h een ,;h li e<l 1ha L autu11rn laml1 i1 1g rath er t h an 
sprill g Li111hi1 1p; li a s h ee11 fo lln cl 11_,. s li eepnw u t o perm i t better grmd h 
i11 _v m111g sh eep, a,; t h <j Li 1ler are nwn_y m ont lrn old ,,·h e11 ,,·orm 
i n fect ion is at it ,; , ,·o rs( ch1J' ing the wet a nd ,,·arm s umrner mon t h s. 
Y et, 11 ia11_,. brrn pr ::; do ol1tain sp rin g ho rn Ltrnhs, ihe ('O c>i. of r earing 
\1·hi c.: h ,.;hould be l e,;,; t han th e r ea r i 11 g of a ll t umn born b rn bs, clu e to 
t l1 e i ncr ea sed am ou n t of fl. pd ne('<-':isan· in 1he ca se of lh e l ai.ter . 
.JJor<-'o,·e r , the e:x pe1·ien(;e of m an y farm.er,; in th e ea ,·dern T ra nsnw l 
is t h:it· a la q.('l' iw rcen t age of ewes are rn or P partia l to lamhing in H1 P 
S}Jl'lll g' . 

T lw prohl ern ,; i1n-·ohi no· t h P r ea rin <>· of sp1·in n· -born la m bs und er 
easte r n 'l"r a11 sYa: il concli ti ~1 s ha Ye re <~iYerl soir~e attention. at the 
H1"sea rch Stn L.ion , Enn Plo (H oux an <l Y[lll H en sbm g, 1!::136) . A1 
prese 11t , it appea rs tha t infr d ion ,,·i th int ern: il para s i tes, e::;p eci :ll ly 
t:qw ,,·orm (. ll u11e:: la r·.1pm1so), 0Ye1.,., ha<lmn:1 a ll o t he1· pro blem s. 
'l'h e st udi es on t he g t O\l"i h of lnmh,.; a1 t hr H esean·h Station l ed t o a 
cons id r rn t ion of I he sex ua l m a t 11 r it-_\· o f yo 11ng· slwt>p . 

'L'h e e~u·li es t age at ,,·}1i ch P\1·ps c:rn l ie li re tl j ,., of <·{111s i< l ernli l e 
e(' ono m i(; im porL111n', eii pec i:ill y i n t l1 <' ('; 1.-;e of n osshr<' d (or half­
bn~ <l ) e1n •s of n 1pid gro,,·in g" la rge fran1 ed tnw, s 11 ch a s the J3.onl er 
L eices ter -Jier ino, ' '"h ich. in a parti cu lar ;;:;s tem of (;nJ ssbreecli ng, 
urn y lie reta ined for fu r th e r cni::;::; ing . ProYi <l e<l hocly lle ,·elopm Pni 
rr~u lb in a ,;:1t-isL1ctory size, it ,,·o u lcl li <-' nn a dYanl:1 gl' to breed su ch 
sh eep as early i11 life as poss ible in md c r to obt a in maxirnmn reti 1rns 
b~· l e11 g t h en i1 1g· i h e l ife IJeri ocl of r ep ra<l u ct ion. 

T he ohj ed of th e experim e11t \m s t o <leterm ine t h e :1 ge of puh erty 
of Mc~rin os a n cl B orel er Leiceste r-:Jierin o crnsshrecl s , a 11 d io ascer tain 
t h e age at \Yh ich su ('h sh eep c:rn h e hred uncler eas tern Trans ,·aa l 
concli t ion c; ,of rn:rna g-enwn t (;Orn parable io t h ose ,of ,,·el l manag-e <l 
comm ercia l flock .-; ·Of t h e area. 

1ll aten·a zs an d J ! eth ods .- 'J\yen ty .Jier inos an cl 1\Yenty Borclei· 
L e ices1e1·-Meri11 0 cr·m;sbr eds ,,·ere 11 se<l in t h e exp er imen t. T l1 e1:;e 
sh eep we 1·p <lraf tl'd a t rnn clom, at t he :1 ge of .J } 1.o !) m on th s , h orn 
t h e e \Ye lam 11,; 11recl in <·o n nec1 ion wi t h noss hre<'<l ing experim en t:; 
con clu ded a1 t h e H esea r ch Station du r in g the sp r i11g· bmh in g 
seasorn; of 1!)03 and 190.J . Th e fo llow ing- groups, P:1 ch ron sisi ing 
of 10 sh eep, we1·r const ri1 ctP<l for th e expe rim ent : -

Group I B onl er L ei r est er -:Jier in o C'rossbrr rl s, ]93:3_ 
Group II jlerinos, 1933. 
G roup IIT Donl er l ieicester-)Jeri n o Crossbrecl s, 1934. 
Group I Y )fer in os, 193-±. 
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S EX l'HYSIOJ.OGY OF S H EEP, 

Th e treatment of th e pregn an t ewes for t h e 1903 and 1934 
lamb in gs di d n ot var y , a lthough the latter sea sou is cousid ered to 
h ave been <i S{)m e,drn t better sh eep year. In each case, six " ·eeks 
prior t o lambing, t h e e\Yes \Y ere g iYen g reen oat grazing for abou t 
t wo hourn daily . A li ck of t wo parts bonemeal <i nd on e part salt 
\\·as self-fed fl t <i ll times prior t o and subsequ en t to l ambing ; t h e 
lam bs had access to the li ck. 

The Mer in o an d crossbred l ambs of each season were r un togeth er 
" ·i t h t heir dams in one fl oc k. After wea uiu g, th e h rn typ es of lambs 
of each season received i rlentic::i l treatment. 

Due to t he unsa tisfa dor y growth refl ected by t h e 193 ~~ seas·on 
lambs, alterations in m fl n agement ''"ere introduced i a t he case of 
th e fo llo,Yin g season ' s l ambs. The former lambs 'Yere dosed 'Yith 
th e GoYernm en t \ Yire\\·or m H emedy at th ree \Yeekly iuten~ds from 
t·h e ag e of •On e month . :X o supp lem en t::i r y feed a part from oat 
g razin g was g iYen t h e 1933 se fl son lambs . In D ecemb er, when ih e 
lambs were appr oximately 21.! months old , th ey were found to be 
ha <lly infected 11·ith tape wor m, arnl µ:r eat difficulty " ·a,; ex peri t> Hced 
in ri<l<ling the sheep of t h e infec tion lrnfore t he ernl of the sumrn eL 
\\'hen the sh Pep 11·er e about 7 mo nth s old , it \Y as co ns idered Jl ecess:u y 
to s upplemeut t he graz ing- with 4 onnces of maize prr sheep per fl a,v, 
t h e fe edi n g of " ·h ich \YR S commen ced on 30.5 .34. Jn addition, th e 
Rh eep were- p ut on t o µ: ree n oflt graziu g fo r 1 to 2 h oun; da i l.'i- fr.om 
:t3 .G. 34 . Snw ll nrnmrnts of g r een Yel<l grn ziug hecamr aYai lahle to 
th e sh eep ch1ring th e fi rst week .of A ug ust, 1934 , and , during t h e 
l at t r~ r pait of t h is m out h , g- l'een Yel rl gra zing was abun<la nt . Supple­
m en ta ry fee<li ng ''"as cl iscon tinuecl after 15.8.34. Dur ing t h e n rxt 
winter (1935) supplentPnt ary fee din g- of g1·een o::it grn zing· a nd -1: 
on nces of m a ize 11·as corn me nl'wl on 7. !i .3fJ fl nd conti111.1 r <l 11p to 17 .8.3fJ, 
\\·h en , rlue t o h e::i 1·.v gra r, ing fl nrl acherse 1Yint Pr condi t ions , th e sh eep 
ha<l to he i·ern oYe <l , kep t on dry p as tm·e , an<l fe <l (i ounl' es -of m ::i ize 
per sh eep p er day . 

T he 1934 season lamb fl \Yere dosed for gastric ::in d i ntesti n::i l 
11·orms at 2 ;rnrl :i weekl_,- i n tervals fr.om a.bout 3 ''"eelrn of ::i ge . Tr eat­
me nt with n icoti ne and copper sulphfl te for tape \1·onns as r ecom ­
rnernl e<l by ~fonnig (1932) w::i s tried ''" ith only par ti::i l su ccess . 

\ Vh en t he lambs were ::i pproximately two m ont h s ol<l , an attempt 
' m s ma de to s upplern.ent th e veld and gree n ·oa t g-rn zing 1Yith m ai ze, 
fe<l by t h e lmnb-creep system. The b mbs did uot take to su ch 
feedin g r e::i <lily arnl , chu in rr· the fi rst few month s, in signifil' ::int 
qua ntities of feed were con sumed. H owever, by t h e time the lambs 
wer e weaned, 4 ou n ces of maize \Yer e being fed 1rnr Rh eep . On 
:Ma_,- 7th , 191!1, t h e sh eep " ·ere pu t on to green o::it grazing for 
1-2 h ou rs cl a il _, -, a ncl t h ey \Yer e fed 4 ·oun ces of m aize per Rh eep per 
day together \\·it h th e J 933 season l::i m b s . From t hat date both 
seasons ' lamhs rece ived simi lar treatment . 

All t h e sh eep in thi s exper imen t \Yere \Yei gh ecl a t hirth and ::i t 
three " ·eekly intenals u p to t h e age of fi ye m onth s; subsequently, 
\Yeigh ts ''"ere recon led less frequ ent l,'i· . Up to 2 months of age t he 
la mbs were stan-ed for 4 h ours before b eing " ·e igh erl , but a fter 
2 month s th ey " ·ere stan·ed for 12 to 14 hours before bei ng weigh ed . 
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LUCIEN L . R OUX. 

All sheep were tested for oestr us daily from th e t ime of weanin g, 
or when they were 4~ to 5 mo nths ·of age; vasectomised t easers were 
usecl for oestrous obsen-ations. 'fhe sh eep wer e grazed as near the 
observation yards as possible; the distance t·o the grazing camps did 
not exceed half-a-mile. 

General farm practices such a s inoeulation , shearing, and dip­
ping, were followed with these sh eep . 

Resu lts . 
The birth weights and subsequent weights at th ree-monthly 

intervals <Of Groups I to IV are given in Appendix 5, Tables I to I V . 
'l'he accompanying Diagram 5 has been constructed from the 

mean weights given in the above tables. 

60 

70 

•• 
" .. 
"' C'. ..,, , 
<1': 30 

/ 0 

l/ate . ¥ 

DrAGl t AM 5. 

Exl'ERIMEKT 6 . 

.SJ.o .,n , 

Jlec . .J1a-1. June . ,s.µ. .llec. 

-- G'• '"J'l,. ,~~::~:_e ~::~/'f• •-'no 
-G •o "'p.Ji .11.i, ,,,o . (i~) 

- - - - _ c, , ... ;_"/ii /Jl... • <'c•~• •·.lfe ,,no 
C1o~•b••"- • (,µ ., ) 

- - - - - G1ou..j> li .J1,.,. no (ifJ't} 

./10.'. J u ne. 

Mea n weights of groups at 3 mont hly inter vals. 

The results of the oestrous obse rvations upon Gr oups I and II up 
to September 30th. , 1935, are given in T ables I and II of th e text. 

From the time of the commencem ent of oesi rous observation s up 
to September 30th., 1935, no occurrences of oestrus \\-ere o bserYetl in 
Groups III and IV. 

Table III has been constructed from Tables I and II to in(licate 
the aYerage of the groups; th e fr equen cies of th e periodici ty of 
oestrus have been attached to th e table. 

It is of interest to note the r esu lts of sh earing 12 months growth 
from the 1933 Merinos and crossbrerls . 'l'he Border J,eicester-'Merino 
crnssbrells grew stapleR of 2 to 2if; inches in length, t he wool varied 
from a 58's to a 64 ' s qualit:>, aucl the range of Yariahon in the tot al 
grease y ield w:1 s from l · 5 to 3 · 8 lb ., the average being 2 · 6 lb . I n 
the case of the Merinos, the st ap le l engths varied from l l to 2 inch es, 
the quality from a G4' s to an SO' s, and th e r an ge of var iation of the 
total grease y ield \Yn s fr.om 2 · 8 to 4 · 7 lb. , the nverage being 3 · 8 lb . 

Photographs of t he four groups :1re given in F igs. 24 to 27. 
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LuCIEN L. ltOuX . 

Disc11ssion. 

Tlt e gT01Ytlt r·urYes of 1h e fou1· group,; of s hee p , as i llu stra1el1 i n 
Dia g rnm G, i]](licate au expedecl hi g h er rn te of grn11·th of the Bonl c'r 
L eicest er-)Jerino nossl ir ecb (Grnups I ancl Ill ) 1.han t hat of the 
)ferinos (G ro ups 11 :mcl IY). 

A cl ec'l'ceasecl r:1te of grmdl1 is eYide nced chll'iu g i h e pel'i ocl of 
:i to (; month s of :1ge. l n ,;pile of th e ,; u pple 1ne nl:1 l'y fr ecling oi 
r·-rmce ntrn1 c's 1o 1hP UJ:l-l- l:tn1hs, th ei l' g 1·0\\ (lt is ,.; 011ie \\·lta1 less tha n 
i h:1t of t l1 c-' ] 1JTl brnh, , the• pasllne of 1d1il' lt 11-:1,; 11n supple111P1tfrcl 
cl11ring that pe rio<l . H is elmi11g· Jk<·e111li r 1· :11ul .J :u111 :11·y 1ha1 i:1pP-
11·rn ·11 1 infPl'iio n is 1110.-;( se\'('l'e :rnel !he 1nfel'lion elf iltr-' l !H-l- Ltmlis 
\\ ·:e.-; gTe«liPI' :111d ·of lrrnger dt1r:iii o 11 . T lw :1 d\'(-' l' S<' <-dle •t·h 011 gT01Y t lt 
:1J'e rnost 111:n b·rl lljl lo tlw :1 ge• of 1:2 rno;i1]1.s . 'l' liP l !J:): l awl l~):) -l­
crnsslirP<ls :1t (; rnon!l 1s ol ng·p \H\ig] 1< ·cl .-JI ·':' :inc l ,-1-l-·:2 po 11ucl s 
n· s1wl'lin-' l.1 :i ncl :11 l ':' 11101i1hs of :1ge o n ly .-1(i·-l- :111d .-1':'·7 pountb 
l'f's1w1·( i 1·pJy. T lt e I !JTl :1 nd l !J:l-1- ) fr l'i 11os :1t (; lllO ll t h.s ·of :1,g<· 11 <' ig· hl'cl 
4r,.4 :ll1tl -J- J · ':' jJOll!llls J'PSJll'dj\'l'l.1· :11\cJ :ii j:_J ll lei llf hs o f <l)..!'e• rrnl.1· 
,->:.!·() :Ill(] r1·-I vo: 1ncl s Je-;pecli1ely. Jh1 l'te l ;111<1 .J o h11 sl1 111e · ( l !J:l-l- ) 
found t lw t, 1111tler \\'e'siern l ' 1·01·111C·e (Sout h , \ fri 1·;1) l'lliiclilio11 s . 
Hc)['(l(' I' Lt•i1· esle 1·-.\l e• J'i1lll 1·1 t),.;.;]m·cls :i nd .\ [ p1· i110 . .; 11eig·hecl j(J·/ a11CI 
(i/·4 pm111d s re s pec·liYe ly :1t -[ ·.-i 11101Jlh s of :1.!..!'P . ~l:11·e ( !!):{() ) inclic·nll' .; 
111:1t .\[ e1 ino (Ho1 ·ks) :ii the :1gp.; of :) :11HI (; mo11t h ~, 11nd e' J' 1\:111·00 
(Smti h Ahic:111 ) t·o1ulit i011s . a ll: 1i n t h e 11·ei g ltt .; of 4 (i·!) <-1wl GD· / 
po unrb n·spec·t iYel.\. ( 'oleli:1tl' h :1n ll Sl'Oit. ( J <J':'S), llllckl' Soul It 
A nsh:di:1 n e·o 1HI itio11 s, fcnnul tlw I H rn·1le1· I ,eil'l· stel'-.:'.l el'i no e·t·o.;-;hrecl s 
a1ul ) IPri no Limbs l'enn•c1 i1nele1· f:u 111 conrli1 iou .; on 11:1il1r:il p:1siun' 
0111.Y , 11·eig·l1e rl (j;) - :l nrnl (i()- -{ Jlll llllll s re i'p ectiYely nt ihP :1ge of l-l-
11·eeks. lt is :1ppa 1·en( that t he \H'ig ld s of th e shPep r eporie·cl 11po11 in 
tl1 is experim e111 nrc co nsi cl crnb l.\· lo11·e r ( h:111 th:1 t of I hosr) reportr-•<l 
i1pon ln· ih e :ihoYe authors. 

S li g li t hr11dif'i:1l elrecis of s u p plPm1' 11i:1n· fee cliug are illllie ·nterl 
in th e i·es11l!s rlu1 ·i11g tl1t' iwr 1oel ~ fn 1 Th to .Tun <·', 11·l1 e 11 th e J\.,:1J l:rntbs 
lost \\'l'igld \\·hil e Uro11ps II r nnd I\' at ]pn.;t ma cle Slll :lll gai11 s . 

'.l' lt e n· snlt s of gro 11 l h :rncl irnp rnY<'llle1i1 of 1· 01 1t l it io 11 1lPpe 111l 
g·1·l'ai 1.\' 11 pon t hP 1 i me of (Jip :1niY:tl of 1 lie• .;p11 n!..!· 1 :1 ins. J 11 1111• l' :ls<' 
ol t·it p 19:J:J l;i111hs, gn·'l-' 11 gT:1~i 1 1 .!..!· 11-:1s :l\-:1i l:1hlc' \\hPu l it e sheep WPl'P 
:1lirrn i ll. 111 011th s old, ll11t in !111' c:1s<· of thr' 1D1-l- !arnh~ . thril' fo·sl 
11· i11t r-•1 · \\·:1s long', dl'y , :lllcl sl'1·e 1·r ', fol' h~· thr 1• 1111 ol SP pl elllli e l' , ]~J:F> . 
ll cl gT<'P ll gra~ing· 11a s :11·:1iblil r. lll e·:1sl'.; sll(·h :i .s lhe lnit1•1" s upplc'­
ll'<' ll i: 1l'y f<-'c·•tl ing" ;1 s e•111p lo.\·Pd 0 11 :1 l:i 1g·e .-.; e · a ·l t -~ in g e 11p1·al f:1 n11 
p1': 1di1·e, t·:1m1ol 1·es11lt i11 :1 . .;;1tisf:1rl"n· i· :it e of gnndh . Tl is, there­
fo re, :1pp:11·pnf tl1:il, in Ol'rl e1· to olit:1i11 a li ig.-lt e l' i·:ile of g l'mdh 
i hr011g·l10ut il1<' find 12 mon !hs . a l1ig-]1 p1 l e1l' l ol' fP1'<li1 1g· mu si 110 
arlopi erl. hut ii is questio 11 :1 llle 11·het l1er :-;nti.sfnc!or y 1·ps 11Hs 11· ill he 
oh!ai nPcl irnlPss n morP <·om pl ete ch el' k 011 \1·o rrn infection is 
nc·1·om p li sh erl. 

The r p,-;ulh of 1he oestrnus obsen ·a(ions i1p to thr nge of hYehe 
month s inrl icntP that, u11rle r the r;o n<l itio ns to 11·hir:h Groups I 1o IV 
\\·ere s11bjede<l, sex1wl ::ctiYit~- <loes not occu r . Quinbn , ..\for[>, allll 
Houx (1980) found that ~ [Prino sh eep und er Karroo con ditions are 
sexually 111atu r e at <)to l 0 m onth s of nge. It has b een incl icnterl in a 
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previous report (E xperimen t 5) that 40 per cent. of B lackhead 
P ersian-Merino crossbred s are sexu aliy mature at the ages of 10 to 
12 mon ths. 

Diagram 5 further indicates that th e 1933 l ambs made slow 
progress during the second year, and th e Merinos, Group II, merely 
m aintai ned t heir weight over a long period . It was, however, during 
th e ages of 12 to 24 mouths t h at sexual activity commenced ('l1ables I 
and II of the t ext) . 

'rhe crossbreds (1933) ~ho"- an almost u niform in crease in 1rnig-ht 
fro m 12 to 24 m ont hs of age, and sexua l acti.-it.'- commenced at abo ut 
18 mo nths and termin at ed at approx imately 21 months of age 
(T able 1) . At 19 mon ths of age, 90 per cent. of these sheep h a (l 
aita in ed sex ual maturity aud t he m ean " -e ight at about t hat age " -as 
approximately 75 pounds. 

Poor irn:rease in weig ht is sh o1Yn by t he ) Ieri nos (J9;l3) during 
t he 12th to t he 24th month of age. Although oestrus 'm s ohsern~ rl 
at an early (late in two i n(liY i <h 1 ~d s, only 40 per ce ni. of the sh eep 
shmrn <l oes t ru s at from 18 to 20 rn on1. hs of age , and, i n l1 al£ t hese 
cases, oes trus occurre <l only once (Table II). 'l'he mean \Y eight of 
t he :Jieri nos at t h is nge "·a s approx imately 09 poun<ls. 

It is apparent from Tables I and II of the t ext , th at both types 
of sheep haYe a restrictecl sex unl season , " ·hich comm ences at t he 
age of abou t 18-19 mon ths in F ebruary or )larch aud terminates in 
June oi- n month la ter . ' 

In the case of the B order Lei cester -) i erino crossbrP(l s, the age 
at the ex h ibi. ho11 of th e fi r st oes t·n 1s ranged from 55G to 599 days, 
the average age being- 575 · l cl ays (Tables I and I II) . Th e length 
of t h e :A rst sexual season of th ese sheep varies from 13 to ] 02 days, 
tl1 e aveia ge bein g- 74·9 days. During- the sexual sea son , from 3 t o 
7 <lioesho ns cycles are experien eed aJHl t he aYerag-e numher of < · ~ · cl es 
is 5·2. Th e clu ra tiou of t h e cl ioesh ous cvcle Yaries from l '.) to 3f> 
days \Tith a mode of 16 da.'"S, and , in app'i0 oximately 81 per cent. of 
cases, oes tru ,; recurs a ft er ] G and 17 (lays. 

'l1h e i11 formation upon the youu µ: 1Uer i11os is insuffic ien t to permi t 
a compar ison of deta il s, alth ough t-lrn correspoml i11g- data ob ta ined 
from some of t h ese sheep, Group I I, h nve been in clucl ecl in Table III. 
Ther e is au indica tion that the duration of the clioesfrous cycle of 
Merinos is longer than that of the crossbreds . 

B . T HE SExu AL A cTIVI TY ov You:K G SnEEP oF VA1uoi;s B 1rnEn s AN D 

C 1wssEs U KDER K.rn:iw o (CAPE) CoKmTIONS . 

Oestrous obsen-ations upon sexual actiYity in you ng sh eep ,of 
n1 ri ous b reeds and crosses nre bein g made by th e R esearch Section 
of t he Sheep and ·\Vool DiYision at the " Grootfonte in ", School of 
Agriculture , Micldelburg-, Cape. 'l'he experiments are un der the 
dir ection of Dr . Quinlan , Sub-Director of Veterinary Sen-ices, 
Onderstepoort, Pretor ia. By the kind per mission of D r . Quinlan , 
cer tain of th e results of th ese experiments are presented here in order 
to indicate the vary ing- degrees of sexual activity exhibited by 
cer tai n breeds and ty pes of young sheep under K arroo con cl i h ons. 
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'l'he sheep un l1e r obsen·ation hav e been nrn on the YPld \1·hid1 
h as bee n supplem ent ed 1v it h a lil'k consisting· of the follo"·iug: 
Salt 8 -4 lb ., bouemea l 8 4 lb ., tobacco dust 1 lb . , a n d sulphur 1 lb. 
Oest rous o bserva tio11s are nia d e 11 it It nt :> Pd·olll ised ( ea sern at the 
observa tion ya rd s to 1vhich th e sheep are brought onC"e daily . 

Som e o f' th e cl a t a kindly s u1JpJied to thP au!bor have been 
analy sed a nd )H('SP nt ed in 'Cab le I Y of the t ext. 

Ii is see n th a t }fpri no slt ePp at lG o monLh s of age weigh GG·G 
pound s . Du ri ng t he ages of 12 to 17 ·0 months , 00 per ce nt. of the 
s heep sho11· oes!rns, a1t<l gTPa L ·rnr iation ex ists i n th e number of 
clioPstrous cyd es ex1w t· ien ced; th e rnaxirnum number of cycles 
ex1w ri en ced is 7. The sh eep tkd exhibit oe:;(nis go in to anoes tnnn 
du r ing J une and July. 1' he mean duration of the inadirn period 
is 14() ·5 ll ay s. 

Blackhead P ersian sh eep at lG·0 mon ths of age weigh 67·8 
pound s. A ll sh eep are si>xually 8ctive during the ages of 12 to 17·0 
m on t hs and 9 t o 11 d ioest rou s e;ycles are experienced by these sh eep, 
the a verage bein g 9 ·8 cycles ch ll"in g a iwriod of l(i9 clays . Forty 
pe r cen L of th e sl1 eep 1li d n ot o, how oes trus upon the expected tlates 
<1m·ing· t h e ea rli er part of September , wh ich suggests tha t these c;heep 
might h :n-e gon e ill to a noes!rurn . T he mean clurntiou of th e inactive 
peri o<1 is onl y l3 · l <1 ays . 

'l' he Sou tbd o1Y11-BLt ck h ea 11 l' e1s ia11 c ro,; :;hred s '"eigh onl.v Eilig·htl.v 
m ore , 2 ·7 polllllh , at l(i ·;) m on ths of age than 1lo th e Hla.cklrnad 
P rrsia n sheep. All th i> f.o rm r r sh eep ar e sex11all .v adi1·e clming the 
ages of :12 to 17· 0 m ont hs, lrnt thP m enn nu m her of clioec; trous c.vdec; 
ex pPr i011<:e<l by the n osshrpr] ,., is 1-:i, o r 2 :j less t han that of the 
Blackh ea d P ers ia n sh ePp . All Ute sl1eep go into anoestrum <luring 
July an tl Au g ust. Th e m ea n ll m ation of !he inadiYe p eriod is 
5G· 9 cl ays . 

The data u pon the pu rehrecl Roucleribs haYe not he t> n included 
as the number is sm all ( fi) and t he da t es of birth Yary r·onsitlernhly 
he.\·o ncl t h e us ua l ]Wriod of la m bing- of six weeks. 11 m1·eve1-, i t 
appears t hat certai n inrliYiduals of t hi s breerl re;1ch ,;exual maturity 
a t () · fJ rn onths .of ag-P ;mil th a t t h e ag-e of puherty clepe11lb greatly 
up on t h e t ime of b irth. 

T h e \\Telsh °jJou11t:1i11-H onrl er ih shei>p were approxim:itely /·;) 
mo nt h., ol tl 11·h en ob srn ·a t ion ,; we re c· o111m enc :e c1. They Pxperie nced 
an a1·Pr agP of fiv e cl ioeslT·Oll S cyl' le;; chning the aµ: t-·s of 7. ;J to 12 
month s . It ap p Pa r s frnm tlw .oes lTriu s ohsen·:ition J"e(:onl s th a t the 
fi r st ex hi bi t i ons of oestrn s r eC' onl ecl for all t h ese erossbrech \1·er e the 
fi r s t oc·C'11renc· es of oestr us of t hesl' sh0ep ancl , th erdon), :rnch noss­
h1 ·i> cl s l>ecmnP s0x1Ht1l.Y m:i ture nt :ipproxinrnt el ,Y 7 .,-, month s of ag-e. 
'rhe sex 11 a l a diYi t~ ·of i hes0 .sh eep C" eases in .June :trnl July ancl the 
m ea n cl11rat ion of th e i ua r-ti Ye peb orl is 101 · l clays . Suc·h c:rnsshreds 
g-ro1Y 1·:1piclly; th ey a tta in G7 · l pou n cL at the age of 11 months. 
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L U CIEN L. R OUX . 

Co 11 c7'11 sions. 

1. OLse1·,-aho11s " ·en· ma<l e t o a c;certa i 11 t h e agP of sexua l 
m a tu rih· o[ B onle r L ei(' ester-:Ji er ino <·rossb retL :rnd :Jierino flo ck 
sh eep u~ul er easi e1·11 T rans \·aal cornlitiou s of iita11agern en t. 

:2 . Con tin uou .-; gTcmth is inhib itetl ill crossbrP cl s and :Jl erinos 
<luri n g t h e fi r st 12 m ont hs . \\Tonn infec tion i s Lngely re sp on s ibl e 
fo r t h e inhibiti on of the prog r ess of g r owt h rlur ing t l1e :1ges of 3 to 
li m on t11;; . A h ig lw1· lewl of fee din g· Urnn t hat gP ne rn lly pr::i d ise d 
<lur in g· t h e wi n te r m onth .-; is essentia l in oule1· to promo t e co n t i1rn ou s 
g rn"·th. 

3. B onle1· L e icPst e r-:Jler ino crnsshrerl s a t th e :i g e of HJ rnonih s 
w e irrh appr ox inwl eh · 70 p o und s ; al t h is agr <JO per l' eul. :1 tt ai11 
-;ex~nl ma t urit.\· :i n cl ex p eri ern ·e a nmnbe r of i10n11 al th oesl ro 11 ,.; l' ,n.:l es . 

4 . :J[erino fl ock c; lwep at lh P ag:P of 18 m o n th s w e ig h 
:1pprnsi rn a t e ly GU p ounds; :1 t t h ic; :t g e -±0 p er ce1it. a t tain sexua l 
m :d1n ity , lin t :1 m 1mlwr of non11:11 d io e.-;t1'011 s c.1-dt• s i s <'Xp eri enced 
in only 20 pe r u •n L of c :1 ses . 

o. B on l er Leice.st<, r-:Jlnino crnssb1ell s nnd :Jfr r iHo Hock slw ep 
:d (h e a ges o f fr o m 17 to 21 rn on i lrn, expPrie n cP a r es i1 i1· tt•d .-;ex ual 
sea so n of ::i h01it GlJ t-o 7,-> d:1 ys cl ma t.io 1i. 

Ci . H onl Pr L t• iu .. s h-'r- ~lP ri11 0 c rnssl Jre11::> :1tlai11 sali s f:.t c lo n · s ize to 
Jn"J'll lil 111P<-' d i11g ;1 t 111 mo11 tl 1s of :1g (-', :111 d !li P 1·pg 11lar or· r:u;Te ll t'l ' of 
oeslrt1s p Pr1i1 i b 11 i:1 ti 1i µ· t lwse slwep :i i lh:i t :1g1" 

S pr ing ho r n ~Ip 1 · i110 s li eq1 :1r P small :mil imn iat un • <ll i h e :i g·p of 
Hl 1 Hont li ~ uud e1· ea ste rn. 'l'r:rn s Y::i :il farm 1·o n1li t io 11 s :11ul rn:i ti ng a t 
t hal :1 ge i:; n o l i·1•t·o 111111 <•nd e1l. 

I . Tlt e sex u :d :1d iYit.1· of .Y·onng· sli1:•e p of l it e fo l lo11· i1 1g· \)! PP1l s 
:ind l' JO sses un cl Pr K n rrn" cond ili oll s h a s lw 1:• 11 an :i h se d: .J11Ti 11 0, 
Hl:il'kli e :1d P Prs i:1n , Sou t h <l o 11·11 -H lacl lwacl Pt· rsia 11 , .li o 11 rl e r ib . :1111! 
\\~p Is It :J lm 1nbin-H 01i de ril1 . 

(a) 

(b) 

( c) 

(d) 

. All t h e hn~e d s :md c rns.ses ex li iliit ,;px ua l ;1t'ti1it y Lluri 11 g 
th e nw nt h .-; of Apr il lo Sep lemlw l' , \ml , in cerL1iJ1 of t h esP 
1,qw,;, se:\.u:il adi Yi t.1· is n ot Px t Pnrl ed th1ougl10ut th e P ll­

ii r e pe 1iod . 

The l o,n s t sex ual acti 1· itv i ,; re fl el' le1l 1>1· MPrinos 12 to 
l"i' <> m ont h s o lrl ; :)() iw r «·Pn t . of t h e s li.ee11 are sPxn:1lly 
a cti\·e nn d th e adiYe slwep g o i11t o a 11 oe stn1 m duri ng 
.Tune a nrl July . 

The hi g h est d egr ee of sex ua l ad iYity ic; e 'C p r•r iPn cP rl hy 
t h e Bbckh e::i d P e rsi :rn 1il1ePp , 100 p e l' ce nt. of \l·hil' h flr e 
sexu a ll.v :i ctiYe aHrl exper ien ce r eg ul:n d io Psl. rou .-; l',H les 
during t11 e ::iges of 12 lo 17 -G rn o 11 th s . 

Altho u g h a higlt tl egree of se x n:il a c t i,·ih' is 1·x11eriP111 eel 
by Sou thtlow n-Hl:i ckh e;l!l l' erni::i 11 no~ ~h re (h lwh1·ee n t he 
a ges of 12 to 17 ·:-J m outh s , th ese ,;h eep go i n to ano e.-; lrmn 
during July nrnl Au g u s t. 'l' li e r e rlu l'Prl i1 er iod of <te l iY it y 
i s considered to b e rlu e to i h e ~· e n e ii c infln e nce ol' i h e 
Sou thdown . 



SEX PHYSIOLOGY OF SHEEP. 

(e) Ronderib lambs become sexuallv ac tive at approximately 
6 months of age ; th e mnjority of young sheep go into 
anoestrum cl uring )fay t o August. 

(/) vVelsh .Mountain-Honderib crossbreds become sexually 
active at approximately 6 months of age, but these sheep 
go into anoestrum during June and July . 

8: :Merino sheep are better g rmn1 and at least 50 per cent. 
expenence sexual activitv at an earlier age u n der Karroo veld 
conditions than under ea ; tern Transvaa l conditions. 
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EX PERB1ENT G. 

Fig. 24.-Group L: 23.7.:3.s. 

Fig . 25 .- Grnup 1 1 : 23.7.35 . 
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_l i~XP E J D:\I EXT G. 

Fig;. 2G.- Group 1 11 2:). / .:l5. 

J<' ig;. :Zl. - Grn11 p 1 \ .: 2:3. 7.:35. 
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EXPERDLEKT 7. 

THE IxicL-cENCE OF CLnlATE rPox THE SExu.~L AcnvnY OF You ::-<G 
:YI1mnrn EwJ<~s. 

Farmers in t he T'ransvaal freque ntly purchase sheep horn K anoo 
breeders. The reactions of shee1J io ~dtered comlitions of climate are 
Df prnctical in terest; it is su spected t hat upon transfer temporary 
sex ual inaeiivii y results. Quinlan auc1 )fare (1931) consider tha t 
such inactivity i,, PxperiP ncec1 " ·h en sheep are tram;fened from the 
h umicl coasta l di stri cts to th e arid clima i e of t he Karroo. :Jler ino 
sheep unr1er K arroo conditions exhibit con tinuous annual sexual 
activity (Quinlan and Mare, 1931), but it has been indi cated by the 
results ,of prececliug exp eriments re ported in thi s thesis that such 
activity is l'eshicted nnder the conr1i tions obt ain ing at the Hesearch 
Sta ti on , Enuelo. It has not been cl etermiuecl " ·hether t hese 
difforences in the degree of polyoeshum are due to climatic , 
uu i ritional , or other factors . 

The phy::>iographi cal corn1 i ti ons of the Karroo cliff er from those 
of t he eastern Transvaal high,rnlrl. The former con di hons are 
considered to be infinitely mot'e favourab le for sheep farming than 
those of t he latter area. The greatest advantage of the Karroo is 
generally a(;ceptecl to be the compara tiYely higher nutritiYe Yalue of 
t he natural pa sture, "·hicl1, in addit ion , is not subj ect t o drasti (; 
reclu cti ons in nutritive va lue durin g the dry wrnter mon ths . In 
K anoo area :s, sheep experieue:e marked loss of weight only during 
prolonged droughts. With respect to climate , the Karroo and 
eastern 'l1r:msvaa l h ighYeld a1'e both sumrn er rainfall area s, but th e 
former is semi-arid "·hile t h e annual rainfa ll of the latter apwoxi­
mates JO inches ; extreme temperatures are exp erien cec1 in both areas . 
The following Table I gives certain meteorological da ta recorde<l at 
the Grnotfontein School of Agri culture, :Yiicldelburg, Cape, and tbis 
cla ta may be compared " ·it h t he corresponding r1ata l'ecordecl at t he 
Government F orest Kursery whid1 adjoins the Hesearch Station, 
Ermelo (Intro ch1 ction, Table I ). 

T ABLE I. 
J[ rt rmol o_qical H ecoul s .· Grootfontein , School of A.I) ric11 lt'll re, 

llfiddelbm·g, C.P. 

Total Highest Lowest 

I 
H. (Screen) 

I 
L , (Screen) 

Month 1935. Rainfall. Maximum. :Maximum. 2\iinimum. Minimum . 

. Janua ry.,., .. , . , . 1·15 94·8 72·9 63·2 39 ·5 
February . . , .. , .. . 2·83 90 ·8 62<4 6i5' 0 37,3 
March.,. , . , . . ... . 2 <30 88<5 62· 1 60·8 3'1·2 
Apri l. .... ,., . • ,., 1<73 80· 6 56<8 55,3 29·6 
May . . .. . .. . . .. . ,. 2·66 68·7 44·4 55·0 25·8 
June . . .. . ... . ... . 0·99 66<0 41· '1 44·7 22·'1 
July ....... , ...... 0,'13 68·0 35·0 43·0 19· l 
_A .. ugust .......... . 0<26 74·5 39·6 40·7 16·0 
September .... . , .. 0·76 83·8 53·2 46 <0 27<0 
October ........... 0·34 91 ·3 64·4 64·9 28<7 
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SEX PHYSIOLOGY OF SHEEP. 

The objects of this experiment were to determine the reaction, 
with respect to sexual activity, of young Merino e\YeS ·which are 
transferred from the Karroo to the eastern Transvaal, and to 
ascertain whether any reaction that may result is due to altered 
climatic conditions or to nutritional factors. 

(K OTE: The experiment has been planned to permit the extension 
·of the observations in order to determine the following: -

1. Tbe infiuenee of climate upon the rhythm of the sexual 
cycle "·hen sheep are: 

(i) ~fated in the spring to lamb in the autumn under: 
(a) Eastern Transvaal conditions. 
( b) Karroo conditions. 

(ii) :Yiated in the autumn to lamb in the SJHing under: 
(a) Eastern Transvaal conditions. 
( b) Karroo cornli tions. 

(iii) ~ot mated under: 
(a) Eastern 'l'ransvaal conditions. 
(b) Karroo eonclitions . 

2. The influence of climatic and nutritional foetors when such 
sheep are not mated under : 

(a) Eastern Trans \·a al concli tious . 
(b) Karroo conditions. 

It will be noticed that the experiment has been commenced 
oomparatively recently, )farch, 19~35; consequently, the results of 
this latter phase of the experiment are not available for the present 
report, but they will appear in a later issue of the Onderstepoort 
Journal) . 

.lfaten:als and Jlfethods.-Eighty Merino e\YeS, brec1 from the 
large flock maintained by the " Grootfontein ,'' School of Agricultu1·e, 
~fidclelburg, Cape, were drafted into the experiment in March, 1935, 
when the sheep were approximately 10·5 months of age. Fmty of 
the sheep were transferred to the Hesearch Station, Ermelo, "·here 
they arrived on Hi.3.35. Oestrous observations \Yere commenced the 
follo\Ying day and after four clays, the sheep \\~ere <li »ided into four 
groups . The Temaining 40 sheep were retained at the " Grootfontein,'' 
School of Agriculture. Due to a delay , the oestrous obsernttions 
at tlie latter Institution \Yere eornmence<l a bout 14 days later thau 
thm;e at Ennelo. " 

Obsern1tio1is at each of the hni centres \\~ ere conch1cted on fouT 
groups each consisting of 10 sheep. Oestrous observation s upon 10 of 
the sheep included in the number at the " Grootfoutein School of 
Agriculture " (Group Y) \Yere eoncluctecl in connection "·ith st u<lies 
on sex physiology of sheep urnler the direction of Dr . Quinlan , 
Sub-Director of Yeterinary Services, Onclerstepoort , Pretoria. ]h . 
Quinlan has kincllv consented th at the results obtained from this Yelrl 
g-nrnp, be usecl fo;· comparative purposes in this experiment. 
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'l'he eig ht g roups were given the following t reatments : -

A . E1·m elo : 
Group I: 

Group II: 

Group III: 

Group IY : 

B . Groot.fo11 tein: 
G roup V : 

Group VI: 

Group VII : 

Grnup VI II : 

On veld su pplement e<l by a lick; supple­
mentary fee<ling dur ing the winter 
month s . 

Dry-lot : Maize G oz ., lucerne h ay l · 6-
2 lb . and a lick . 

Similar to that of Grou p II. 

Similar to t hat of Group II . 

On veld supplemented by a lick . 

Similar to tha t of Group II . 

Similar to that of Grnup II . 

Similar to that of Grou p II . 

(KoTE.- 'l'he veld sheep , Gro ups I and V "·ill not be bred. 
Another of t he remaining group ,; at ea eh of the cen tre ;; ,,·ill not 
be bred. A group at each of t he centres will he bred from X OYember 
15th , 1935, t·o procluee au tumn l ambs, while t he rema ining gr oup at 
eac h een tre will he br ed from Apr il l!Jth , 1936, to produce spring 
lambs. Con t inu ed obsen ati ons upon t he sexua l act iYity should reYeal 
any difterenees at the t " ·o cen t res that may be reflectecl by sheep \Yhi ch 
ar e not bred and t hose that are bred a t different se>ison s of t he year .) 

T he rations of Groups II to I V and Yl to VlI I " ·ere similar. 
In both sech ons A and R , yellow maize, lueerne hay , and :1 li ck 
consisting of 3 parts bon emeal n ncl 1 part of salt (by "·eigh t), were 
ferl. U n fortun :1 tely , it h as not heen poss ible to u til ize feeds fro m the 
same source of supply ; hmYeYer , the m a ize used at both cen tres \1·as 
'l'ransYaal or Free Sta te grown and t he lueerne \Ya s K arroo gTo\\·n. 

'l''h e aboYe dry-lot fe d groups 11·ere kept in small yard s deYoicl of 
grazing and in ,,·hich all rations \Y ere fe<l. It has been repoi-te<l that, 
nnfo r1.una tely, t he lJ uality of th e lucern e hay fed to Grn ups \"I ; VII. 
aJl(l VIII at " Gro·otfontei n " \Ya S not uniformly of good (111 ali ty ; 
re fere nce to this point will be made in t he subsequent discu ssion ,;. 

'l'he rt aily oestrous ohsenations at hoth centres \Yere conducted 
between 7 a nd 8 a .111. , vaseetomi sed t easer s being used . At t he close 
of the sex ual season, 19a5. ·Oestrous observations at t he H.esearch 
Station , E n nelo, ,,·ere made hYiee daily for t hree months in ord er to 
ascer tain 11·hethe1· cases of oestrous periods of abnormally short 
dura tion oc<·tirred rn young- ::\Ie1·i110 e1Yes . ~ o such case,; \\" en ' 
reYealeJ . -

T he sheep at the R eseare h Sta t i on , Ermelo , \Ye Te ' '" eigh eel at 
1-! day in tenals, ''"hile those at t h e " Grootfontein ", School of 
Agriculture, " ·ere " ·eigh ed at 28 cl ay internls. It " ·i ll Le noticed 
that t he comm encemen t of reeorcling weight <lata of the Yeld g r ou p at 
the l atter I nst it u tion " ·as delayed. A ll sheep were stan ed fo r 12 t o 
14 hours hefor e being weighe<l. 
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'fhe sheep were dosed \Yit h Government vVire\\"Ol'lll R emedy at 
~8-day intenals. I noculation against bluetong ue and t he annual 
shearing took place at approximately t h e same el ate at th e two in­
stitutions. 

In the case of Group I a t the H esear ch Sta ti on , Ennelo, it was 
intended to supp lement the "·inter grazing with green oat grazing 
by permitting the la tter fo r l to 2 hou rs <laily. Du e to t he pro­
longed absence of ra in and t he severity of t he 11·inter , green cerea l 
grazi ng could not be supplied t h roughou t t he 11·in ter months and 
St!pplementary feeding of nrnize lrnd to be mul ertaken . The total 
period du r ing 11·hich 1rnpplementary green oat gn1zing 11·as allo\rnd 
was approximately three months, while th e per iod dur ing which 
4 to 6 ounces of maize \\·ere feel 11·a s approx imately t wo months . 

A s tlJ e veld groups at both centres 11·ere r un toget her \\·ith other 
experime nta l sh eep , th e lick consumption of the sheep in t hi s ex per i­
:nent 1Yas t aken as the a \·ernge of t he ent ire fl ock. 

Resvlts. 
The 11·eight data of Groups I to VIII are given in Appen dix fi, 

Tables I to VIII; the mean weig hts a t each in ten-al ha Ye lrneu 
computed and from t hese Diagram 6 has been constructed . 

D IAGRAU 6. 
E xPEIUMENT 7. 

G•o•p I 

.. 
,., 
.,, 

" 

.. 
.., _ 

" ..,, I 
;1 

c .. , 
0 

" Fl-
~ I "'' '!" ' .._'! I ,, 

"" -< 

~ . G1ou.fa ii ~· I .. 
•' G•••/'Ui. -< I 

V) • .. 
" 

Gun .. f!fil. 

M ean weig hts of g rou p s at 14 and 28 day int erva ls. 

An analysis of the mean " ·eights of t he groups and the shear­
rng data are presented in Tabl e II . 

586 



G
ro

uµ
. 

·M
ca

.n
 i

n
it

ia
l 

w
ei

gh
t.

 

Th
. 

D
at

e.
 

'l1
A

H
L

E
 
1

1.
 

!ll
e(

/'J
I 

1V
ei

y
lt

t 
aJ

1d
 

S
lt

ea
tl

n
g

 
lJ

a
ta

. 

Y
fe

an
 

w
ei

g
ht

 
µr

io
r 

to
 

;.;
he

ar
in

g.
 

It
. 

D
at

e.
 

P
er

ce
n

ta
ge

 
ga

in
 

p
er

 
JO

O
 

d
ay

s 
o

n
 

m
e

a
n

 
in

it
ia

l 
w

ei
gh

t.
 

-
-
-
-

-

P
e
r 

l'
en

t,.
 

I 

; _°
''"~

 '~°'
' ylo

l<
le

. 
I 

I 
H

a
n

gc
. 

I 
A

v
er

ag
e.

 
I 

R
he

a
rin

f! 
d

at
a .

. 

lb
. 

lb
 

M
ea

n
 

w
ei

g
h

t 
im

m
ed

ia
te

ly
 

af
te

r 
sh

ea
ri

n
g.

 

lb
. 

D
at

e
. 

&.;
 

l.
.

..
..

..
 . 

. .
 . 

. 
. .

..
..

. 
. 

42
·0

 
23

. :
3.

35
 

46
·8

 
28

.!
J

.:3
5 

6
·0

 
5

·8
-

7
·2

 
G

-:1
 

il
9·

6 
12

.1
0

.3
5 

-
J
 

II
. .

..
..

..
..

..
.

..
.

..
. .

 

II
I.

 .
..

..
..

.
..

..
.
..

.
..

. .
 

IV
 .

..
..

..
..

..
..

..
. 

. 

v .
..

..
 ·

··
··

. 
V

l.
 .
..

..
..

..
.

..
..

..
..

. 
. 

V
II

 ..
..

..
..

..
.
..

..
.

..
. .

 

V
JJ

I .
..

.
..

.
..

..
..

.
..

..
 . 

41
 ·

5
 

41
 ·8

 

4
1 

·!
l 

(4
1

·5
)*

 

41
 ·

2 

41
·2

 

41
 ·

2 

(2
5.

3.
3:

3
) 

25
.:i

 .:
is

 

69
·0

 

67
·8

 

7;
3.

 :-3
 

69
·0

 

61
·6

 

62
· l

 

63
·3

 

2L
L

0.
3i

\ 

7
. 

I 0
. :

l:'i
 

;3
4.

!)
 

32
·!

) 

3!
J·

6 

31
 · 

l 

2i
\ ·

I 

~
.,
.
 7

 

27
·2

 

6
·9

-
!l

·7
 

6
·4

-
9

·8
 

7 
·9

-
11

 ·
0

 

7
·4

-
L0

·:2
 

i\
·5

-1
0

·3
 

6
·3

-
U·

8 

6·
4-

10
·6

 

8
·8

 
6

1
·4

 

8
·4

 
6

0
·0

 

8
·!

l 
6i

\·
6 

8
·6

 
60

· l
 

7 
.1

1.
 3

i\ 

7
·9

 
f>

6·
8 

4
. l

l 
.3

;)
 

7
·!

) 
G

6·
8 

8
·2

 
i\

8·
8 

* 
N

o
'r

K
-

ln
 

th
e 

ca
se

 
o

f 
G

ro
u

p
 

V
 

no
 

in
it

ia
l 

w
ei

g
h

t 
w

as
 

re
co

rd
ed

. 
T

h
e 

m
ea

n 
w

e
ig

h
t 

g
iv

en
 

h
a
' 

be
en

 
co

m
p1

1t
et

l 
fr

o
m

 
th

e 
m

ea
n 

in
it

ia
l 

w
ei

!!
b

ts
 

of
 H

 II
 

o
th

er
 g

ro
11

ps
. 

·· 

:- ("
; ,... ~
 

~
 r p;
 

0 q ~
 



G
ro

u
p

. 

C
.'"

l gs 
I.

 .
..

.
..

.
. 

II
 ..

..
..

..
..

..
. .

 

II
I .

..
..

..
..

..
. 

. 

IV
 ..

..
..

.
..

..
. 

. 

v .
...

..
. 

V
I.

 .
..

..
..

..
..

 . 

V
ll

. 
..

..
. 

. 

V
II

I.
 .
..

..
..

..
 . 

P
er

io
d 

of
 o

cs
tr

· 
ob

se
rv

at
io

ns
 

D
at

e.
 

17
.3

.3
5-

15
.1

1.
35

 

1.
 4

. 3
5-

15
 .1

1.
 3

5 

8 
.4

. 3
4-

:::>u
s D

.i
ys

. 

24
4 " " " 22
9 

22
2 " " 

I 

T
A

JJ
L

E
 
II

I.
 

A
 

Su
l!

lm
a

ry
 o

f 
Sc

.c
ua

l 
A

ct
iv

it
y

. 

N
o.

 o
f 

di
oe

st
ro

us
 c

yc
le

s.
 

N
o.

 o
f 

1--
--

--
--

·--
--

--
--

--
-·-

· ·
 -

-
·
 

se
x

ua
ll

y 
}' 

. 
I 

ac
ti

v
e 

re
qu

en
c1

es
. 

sh
ee

p
. 

-
-
-
·

-
-

T
o

ta
l. 

0.
 

I 
].

 

I 
2.

 
I 

:1.
 

I 
4

. 
I 

:>.
 

I 
6.

 
I 

7
. 

I 

I 
! 

! 
! 

I 
I 

--
! 

' 
! 

0 
10

 
-

--
-

-
-
1-

-
-

0 

2 
8 

l 
I 

I 
4 

-
-

1
-

I 
--

i 

2 
8 

2 
; 

' 
-

2 
-

-
---

-
· 

-
·
 

3 
7 

2 
1 

-
-

I 
-

-
-

-
4 

I 

5 
5 

l 
-

l 
l 

I 
l 

-
l 

20
 

2 
8 

l 
-

-
1 

-
-

-
;) 

4 
6 

-
2 

l 
-

~1
= 

-
12

 

2 
I 

8 
-

I 
1 

-
I·

-
5 

I 
I 

l 

M
o

n
th

s 
d

ur
in

g 
w

hi
ch

 
se

x
ua

l 
ac

ti
vi

ty
 

oc
c1

1r
rc

cl
. 

! 

N
o 

.i
ct

iv
it

y
. 

M
ay

, 
J 

11
nc

, 
O

ct
o

b
er

. 

M
ay

, 
O

ct
ob

er
. 

M
ay

, 
Ju

n
e.

 

A
p

ri
l,

 
M

ay
, 

Ju
n

e,
 

.J1
1l

y
. 

J
u

n
e,

 
.J

ul
y,

 
A

ug
us

t.
 

I 

A
p

ri
l,

 
]\f

a
y,

 
J

u
ne

, 
,J

ul
y

. 

M
ay

, 
Ju

n
e,

 
.J

ul
y.

 
I 

(/
) !:".
 x ":
i ~ if
. 8 ~
 

'"'
 >< 0 "" (/) ~
 

!:"
. 

!:"
. 

"d
 



LUCI EN L. ROUX. 

'fhe details of the results of the oestrous obserrntions on Groups 
I to VIII are given in A ppendix G, 'L'ables IX to XVI. 

A summary of the sexual activity of the groups is given rn 
Table III of the text. 

The fee<1 and lick consumption of the eight groups of sheep are 
given in 'l'ahle IV of the text. 

TADL E IV. 

Feed and Lick Co11s11111pti1111. - A_re1aue per Sh eep Jl'er Day . 

Group. 

I. . . ....... . ... . .. . 
II ................ . 
III. .............. . 
IV ...... . . ...... . . 
v ........ . ...... . . 
VI. . . .... . .. . . . . . . 
VII. ...... . ...... . 
VIlI ............. . 

l\tlaizc . 

oz . 
Control 

6·0 
6·0 
6·0 

Control 
4 ·5 
4·4 
3 · 7 

Lucerne hay. 

oz. 
On pasture 

30·4 
30 ·4 
30·4 

On pasture 
23·6 
24·7 
24·8 

Lick (bone meal 
and salt. 

oz. 
· 537 
·026 
·026 
· 026 
·210 
·017 
· 018 
·017 

Photographs of each of the eight g roups of sheep are given m 
Figs. 28 to 35. 

Discussion. 

Quinlan, Mare, and Roux (1930) reported that Merino e'1·es 
transferred from t he Karroo (Middelburg, Cape) to the Onderste­
pcort Laboratory, Pretoria, Transvaal, at the age of 6 to 8 months, 
all showed oestrus during the month of ,January (1928) when they 
were 9 to 10 months old. It is stated that " ... this is generally 
what is expected under South A frican conditions; lambs born in the 
autumn and ea rly winter, show oestrus the following summer at 
the age of 9 to 10 months if maintained in good condition " . 
Quinlan and Mare (1931) reported that, under favourable Karroo 
conditions, non-pregnant and non-lactating ewes experience a con­
tinuous series of dioestrous cycles throughout the year . 

It was considered that the sheep chosen for this experiment, 
being approximately 10 · 5 months of age, would be sexually mature 
and that they would, under K arroo conditions, be exhibiting normal 
ovarian activity. Hmnver, the detailed results of the· 
oestrous observations in dicate that in only 3 out of 80 cases did 
oestrus occur within 20 clavs after the commencement of the obser­
vations; all 3 of the cases ~f sheep which exhibited an early oestrus 
were individuals " ·h ich had not been transferred to Errnelo. 
(Appendix 6, Tables IX to XVI. ) Further, it is seen from these 
tables that 75 per cent. of the ewes revealed no sexua l activity 
during the period of observations of about 8 months , or when the 
sheep were between the ages of 10 · 5 and 18 · 5 months . 
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SEX PHYSIOLOGY OF SHEEP . 

Diagram 6 illustrates the weigh t tendencies of the eight groups 
uf sheep. vVith the exception of Group I, the veld group at Ermelo, 
t he groups shO\\·ed almost constant increases in -n·eigh t and the mean 
>Yeights of these groups just prior to ancl inunecliately after sh ear ing 
com11are very favourably \1·ith those of a similar type of sheep re­
ported upon by Quinla11 , ~fare , and Itoux (1930). It is seen that, 
in spite of Group I being given what -n·as considererl good farm 
management , this group ma intained a mean weight at approx imately 
the 45 lb. leYel. As Groups II to VIII attained \Yeights j ust prior 
to shearing nmging between 62 and 73 lb ., the ''"eight of Group I 
m ust be considere(1 as unsatisfactory. 

The extent of gain accomplished by each of the groups an cl 
other data relat iYe to body weight and \rnol production, are given in 
Table IL Further eYiclen ce of the un satisfactory reaction of Group 
I i:s reYealecl, as the penenbge gain 011 the initial \1·eight up to just 
prior to sh earing is only (i ·0 per cent . per 100 clays, wherea:s that 
of all other groups excee(h 25 per cent. The mean weight of Group 
I immediately after shea ring is only 39·G lb., \Yhereas that of otlier 
groups approximates GO lb. 11h e aYe1age gr ease wool yield of the 
former is 6-3 lb. , which is significa ntly less than that of the latter 
groups, although it may be said that, consider i11g the appanmt 
ir,hibition of hol1 y gTo,dh of Group I , t he 'rnol yiPlclio are sur­
prisingly high. 

The ch)·-lot feel sheep at Ermelo, Groups II, III , and IV, are 
seen to haYe made high er gain s than t he corresponding sh eep , 
Groups Yl , YII , ancl VIII, at " Grootfontein" ('fable II). The 
percentage gain s per 100 clays up to the time of sh earing of t he 
E rmelo sh ePp an" 34-9, 32-9, and 39·6, \\·hereas the corresponding 
ga ins of th e Chootfontei11 sheep are 25·1, 25·7 and 27·2 per cenf 
The mean \\·eights of the three dry-lot fed groups after shearing 
are some,Yhat higher at the former rentre, and the sa me remark 
may be applied to the " ·ool yielck This c1ifference is suspected to 
be clue to the smaller amounts of feecls consumed by t he three g 1oups 
nt " GrootfontPi11 " (Tahle IY). Previous mention \Yas macle of 
the difference in qua lity of lucerne h ay feel to the sheep at " Groot­
fontein ": this appears to be the main factor inYolvec1. 

The dry -lot feel groups at Ermelo compare Yery fayourahly witJ: 
the Yeld grm1p at Grootfontein ''"ith respect to \Yeig-ht and \rnol pro-­
cluction; in the latter the mean -n·ool yield is 8·6 lh. and the meau 
body weight after shearing is 60 · l lb . 

It is seen from Table III that the group on Yelcl at Ermelo is 
the only group in -n·hich no sexual actiYity wa s experienced. On 
the other hand , the Yeld Group Y, under Karroo conditions, shO\\·ec1 
greatest Rexual activity; 50 per cent of the sheep exhibited oestrus, 
one sheep experiencecl as mauy as 7 rlioestrous cycles, aucl the total 
munber of cycles of the g-i-oup is seen to he 20: sexua l activity 
occurred cl ming the months of April to J ul.y 

As the three groups of clry-lot fer1 sheep at each of the hrn 
c·entre,; recei\·pc] identical treatment during the period under consi­
deration, fm the present the sexual activity of the 30 sheep at 
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Ermelo may be comparec1 11·ith that of t h e 30 sheep at " Grootfon­
tein ". At the former centre, 7 sh<:~ep sho1vec1 oestrus, at the latter 
8 sheep, but the total number of dioestrous cycles experienced by 
these sheep i;; seen to be 10 and 22 re,.;pectively (Table III). At 
Ermelo, the majority of actise sheep experienced only one dioes­
trous cycle, the maximum number of cycles being 3; at " Grootfon­
i:ein," the majmity of active c;heep experienced 2 and ;3 rhoestrous 
c_ycles, the maximum number of cycles being· 5. It should he pointed 
out that one sheep i11 each of Gr011ps II and III exhibited oestrus 
during October ; no in·evious adivity had been observed in these 
sheep, u nrl no instances of activity rluring Sep tern ber , October, and 
K ovember 1Yere ohsen·er1 ut " Grootfontein ". (Appendix 6, Tab les 
IX to XVl.) Apart from these brn instances of activity ut Ermelo, 
the remaining limitetl activity appears to have been restricted to 
~\lay arnl June, 11·hile at " Grnotfontein " sexual activity occ;urred 
in all the rnonths from April to August. 

vVith the exception of two ca ses in Group \' aml on e case in 
Group YII , the onset of sexual activity rna>· be consiclered to haYe 
commenced after oestrous obsern1tions had tiegnn. It appears , 
therefore, that tbese sheep experienced a rest ridecl season of sexual 
a ctivity (Appemlix G, Tnbles IX to XVI). 

By c:011s11lti ng th e details of the oe,;trous observations an cl the 
rnclividual weight data (Appemlix (:i, Tables I to XVI) , it 1Yill be 
found that most of the sl1eep at both centres which exper ienced 
sexual activity are below the avernge \\·eight of their respective 
grnups and, in fact, in many cases they are some of the ligbtest 
bheep. 

Conclusions . 

1. Obsen·ations were rnacle to cletermine the effects of trano;­
fen ini:r 40 nutumu-horn )Jeri no mYes at the age of 10 · 5 months 
from the Karroo to tlie eastern Transvaal. 

The obserrntions are reporterl. up to the time 11·he11 the sheep 
were 18 · 5 months of age. 

It is indicaterl that the plan of the experiment evenhrnlly aims 
to ascertain the influence of thP absence of hreediug anrl the time or 
~eac;on of ]weeding upon ovarian activit>' and the rh:dhm of the sexual 
se::isons. 

2. ?iferino ewes nrnler Karroo veld conrlitions up to the age of 
18·5 months, attain a 1veight of 60·1 lb. off shears , and the>- yield 
an average gTease 1rnol "·eight of 8·6 lb . Fifty per cPnt. of such 
sheep are sexuall>· active whPn from 12 to 13~ months old. Se>.:ual 
activity is restride(l to tl1e rnontlis of April to July, during· which 
periorl 7 rlioestrous c::>-des may he experienced , From July up to at 
least the midrlle of X oYemher, such sheep are in anoestrum. 

:1. jforino ewes !'Pared mHler Karroo veld c·onclitions np to the 
age of J 0 · fi months and Hi en transferred to Pa stern Transvaal farm 
conditions, snffer great inhibition of body g-ro11th . They maintain 
nu almost consbnt weig·ht for 7 month;; and weigh ::l9 · 6 lh. off­
shears at the nge of 18·0 months. The grense wool prorluction of 
s1ich sheep is 6 · 3 lb. .. 
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~ o sexual activity is experie nced by such sheep up to th e age 
of 18 · 5 nwnths. 

~ utri tional factors are r esponsible for t hei;e adverse effects. 

4. Ver y satisfactory bo<ly gro wth and 1rnol pTod uction i·esul t 
when jJeriuo ewes 10 · 5 to 18 · .5 mouths of age are fe<l a da ily ration 
oJ 4 to G ounces of maize, l · 5 to 2 · 0 lb. of l ucen1e h ay and a lick 
of bone mea l and salt. krnrage off-sh ea r " ·eights of 5G · 8 to G5 · G 
lb. are attained at the age of 18·0 moutho>, and the grea se " ·ool y ields 
of su ch sheep range from 7·9 to 8·9 lb. Twenty-three to h 1·ent;y­
seven per cent. of su ch sh eep a re sex ually acti ve 1d1e11 from 12 to .1 7 
month:; old, but in the ma jority of cases only 1, 2, and 3 cl.ioestrou s 
cycles are experienced, the grea test ad iYity occurring rl nriu g } lay, 
.1 un e, and July. v\' hile a fe1T cases of a single oestru s may occur 
after July, the majority of the sheep are in an oestrurn for at lea:;t 
2·5 month s. 

An alteration of climate appear s to h ave sonie effect upon the 
duration of the sexual season; fl ch ange from t h e K arroo to t h e 
eastern 'l'ran~vaal reclnces the number of <l ioestr-ous cycles expe­
rienced by approximately 54 pe r cen t . 
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ExPEnnrnNT 7. 

Fig. 28.- Group 1: 23.7.35. 

Fig. 29.- Group lI: 23.7 .35. 

Fig. 30.-Group III: 23.7.35. 
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ExPERIMEXT 7. 

Fig. 31.- Grn up IV : 23.7.35. 

l<'ig. 22.- Gr oup V : 23.7.35. 

F ig. 33.- Gr oup VJ : 23.7 .35. 
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ExPERil\IENT 7. 

Fig. 3-± .- Group VII: 23.7.35. 

Fig . 35. - Group VIII: 23.7.35 . 
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E XPERIMENT 8. 

TnE B :FFEcTs OF I :>ocT L .-\ TIO:N, S1rn.unKG, ~\KD DirPI:\"U 
CPOK SEXUAL ACTIVITY. 

In most areas in South Africa, inoculation against bluetongue 
and clipping against external parasites are essential praetices. 
Generally, inoeula t i on is done a bout three weeks before shearing , 
11· hich is followed by dipping. The usual custom is to complete these 
farm operations before t he mating season which , wh en aut umn lambs 
are obtained, falls dur ing Octob er, November, and D ecember, or 
even until as late as J anuary. Variations of t he order of inoc ula­
tion , sh earing, dipping, and mating do occur, for, in some :neas, 
sheaiing is umlertaken later and even as late as February. It is not 
necessary l1ere to enter int·o the pro~ and cons of th e best proce<lure 
for any partieu lar arna. It is eYide n t that less difficulty in reg ula t­
ing the practices must be experi enced " -hen mating is done during: 
t he aut umn than 1Yhen spring mating is undertaken. 

F requently, su spicion exists that inoculation, shearing, and clip­
ping affect t h e sexual actiYity of e1Yes in that either the Ollset of the 
sexual season is delayed, or the eontinuity of the dioestrous cycles 
is interrupted. Apart from makin g observations to proYe 01' <liii­
prove t hese beliefs, it appeared tha t any information relative to this 
aspect would serve to render the fin dings in all other experiments 
reported h ere more complete. 

The object of t he experiment was to aseertain 1Yhether the oes­
hous cycle in the ewe is affected in any way by inoculation, sh ear­
ing, and dipping. 

Mate1·ia ls and JJ ethods .-Six g roups of sheep , each oonsisting· 
of 10 1rnll-gTO\Yn matu re "Jfer ino ewes , " ·ere drafted into the exprri­
ment on Octoher 13th, 1933. These sh eep h ad been inoculated against 
bl uetongn e, shorn, and dipped a year previous to their inclnsiou in 
lhe experiment. It is not kn01n1 whether all the sheep were bred 
the preYiou s season . 

The sixty sheep were grazed in one :flock on natura l pasture and 
tlrny "·ere given a constant supply of a lick consist ing of two parts 
of bone meal mul one part of sa lt. D osing for gastric and intestina l 
worms was carried out at 28-day in terYals. 

The :flock \nl S brought to tl1e obserYations yanls once <laily for 
oe;;;trous obserrntions for which Yasectomisecl teasers 1yere usecl ; th r 
sheep were testecl in groups of 10-15. 

The sh eep were weighed at ] 4-day interYals; t he)· " ·ere staiTecl 
for 12 to 14 hours before heing weighed. 

The treatments of th e groups a re g iven in Table I. 
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Group. 

I. ...... . . . .. ..... . 
II. .... .... . . ..... . 
III. . ... . . ... .. . .. . 
IV . ...... . . .... . . . 
v ..... . .... .. . .. . . 
VI. . . . . . . . ... . ... . 

I noculation. 

February . . ... . 
No 
No 
No 
No 

October ...... . 

TABLE I. 

Shearing. 

February ..... . 
November .... . 
November .... . 
February ..... . 
February ..... . 
November . . .. . 

R esults. 

L{;C!EK L. lWUX. 

Dipping. 

l\farnh . 
January and F ebruary. 
No. 
January a nd F ebrua.ry. 
No. 
January a nd F ebruary. 

The 1Yeight data of Groups 1 to YI a1e giYeu in Appendix 7, 
Tables I to YI; the aYerage "·eights at each perio<l of 14 Jays han 
been GOlllpute(l ana from th ese the aGcompanying Diagram 7 has 
been constructed. 

DIAGRAM 7. 

Exl'ERB IENT 8. 

,, 
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Mean weights of groups at 14 cby interTa!s . 
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The results of the oestrous observa t ions during the experimenta l 
period of 200 days are given in Appendix 7, 'fables VII to XII, in 
1Yhich the vario us treatments to which the groups were subjected 
have been included; the int eroest rous periods of indiYidual sh eep 
are given in these t ables. 

'l'ables II a n<l III of the t ext haYe been constructed from Tables 
VII to XII of Appendix 7 in order to present t he m ain features of 
sex ual adiYi ty of each group. I n 1'able II th e total period h as been 
divided in t o six rieriods, t he time of application of the treat ments 
formi ng a basis for such diYisions . 

It " ·ill Le noticed tha t one sheep in Chonp I , t'rn sheep m 
Uroup II, and t\YO sh eep in Grou p llI, did not exhibit oestr us <lur­
ing the experilllenta l period . 1'lnee sheep in l ho ups I and TT .~hmrnrl 
oestrus after an extension of t he ver iocl of testing; in thPse cuses 
the ina ctive periocl is given in br:w kets (Appendix 7, Tfl hles YII 
and VIII). The bYo inacti rn sh eep i 11 Group III \·nn-e slnughi.erecl 
for the examination of their ovtni es a fter inacti Ye periods of JOI 
mid 253 c1:1\"s . 1' he result s of t h e examination,; of t l1e OYaries of 
the,;e sh eep· m e girnn in A p1iendi x I A and Table I V of tl1e text 
1irese11t s a sunmia1·y of t he findings . 

D isc11 ssion . 

Generally, it is not con,; icl ered that .,h eep experien ce a ma r ked 
se tl)a ck in con<liti on from t he a nnual operat ions of inocnlati on 
flgain st hluetongue, shearin g· , nncl cli pping , but in farm practice 
these oper ations are arrangec1 not t o take place shor tly before or 
cluring t he mating period as it is suspected tha t th e coming on of 
heat of e11·es is cli sturhe(l or inhibite <l h:;· su ch treatments. 

As sh earing generally take,; place after t h e fi rst ;,1ning raiu,; 
and "·hen fresh pa stme is anilable, it m a>· be expected that sheep 
shorn in t he spring or early summ er sho"· a srnl cl en innease in 
weight. It is seen from D iagra m 6 that Groups II , III, and VI 
r egainerl th eir pre-shearing "·eig h ts in fro m 2 to 3 wee ks after 
shearing. HoweYer, ,vhen shea r ing is postponed for approxiurn tely 
3 mont hs, ns iu Grnups I , I V, an d Y, rapid increases in weigh t are 
also experienced during th e spring ancl summer month s. It is 
a11parent that, \Yhen sh earing t ake .-; place at the encl of summer, no 
rflpicl regnin of \veight takes plaec'. At the end of the experim ental 
perio(l , there is no significa nt differ ence beh·een t he mean weights 
of all groups. 

\ iVhen sh eep are inoculated against bluet ongue mm ually, the 
r eaction is mild and s:'i·mptoms of the fever may be seen in only a 
Yer:v small percentage clurin g th e 7th to the 15th cl ay fl fter inocula­
tion . A n insignifica nt t em porar:v drop in wei ght after i nocnlation 
rn seen in the <·ase of Group I (Di fl g r am 7). 

rrhe effect of dipping u pon weight is insignificant ancl t h is is 
the ra se eYen \Yith sheep in long \Yool ns in Group IV (Diagram 7). 
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SEX PHYSIOLOGY OF SHEEP. 

•.. ·- . ~ 

Periods. 

Group. Treatment. 

I (10) .................. No. 

II (10) ................. No. 

III (10) ... . . . .. .... .. .. No. 

IV (10) ................. 

I 

No. 

v (10) .................. No. 

VI (10) ..... ............ No. 

I 

13.10.33-26.11.33. 
(45 days.) 

No. of Classes of duration 
dioestrous of interoestrous Treatment. 

cycles. periods. 

0 I 0 No. 
I 

0 0 Shorn 
27.11.33 

0 0 Shorn 
27.11.33 

3 (I) 17, 18 No. 

4 (2) 15, 16 No. 

0 0 Inoculated 
24.10.33 
Shorn 

27.11.33 

TABLE II. 
A Su?n,Tnary of Se"vual Activity. 

27 .ll.33-1l.l.iJ4. 12.1.34-1.2.34. 2.2.34-25.2.34. 
(46 days.) (21 days.) (24 days.) 

No. of Classes of duration No. of Classes of duration No. of Classes of duration 
dioestrous of interoestrous Treatment. dioestrous of interoestrous Treatment. dioestrous of interoestrous 

cycles. periods. cycles. periods. cycles. periods. 

9 (6) 15, 16, 17 I No. 9 (7) 16, 17, 20 Inoculated 9 (7) 17. 18 
5.2.34 

3(3) 17 Dipped 3 (3) 17 Dipped 10 (6) 17 
12.1.34 2.2.34 

8 (5) 17, 18, 19, 20 No. 8 (6) 17, 18 No. 10 (7) 17, 18 

5 (4) 16, 17, 18, 19 Dipped 7 (6) 16, 17, 18 Dipped 10 (8) 16, 17, 18 
12.1.34 2.2.34 

12 (5) 16, 17, 18 No. 7 (7) 16, 17, 18, 19, 34, 37 No. 8 (6) 16, 17, 18, 19 

7 (5) 17, 19 Dipped 5 (5) 17, 19, 26 Dipped 9 (8) 17, 18, 34, 39 

I 
12.1.34 2.2.34 

NoTE:-
(a) In the second column of each period the numbers in brackets indicate the number of individuals in>olved . 
(b) In the third column of each period clailses of duration of the interoestrous period are given. 
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26.2.34· 
(19 

No. of 
Treatment. dioestrous 

cycles. 

I 

Shorn 10 (8) 
26.2.34 

No. 9 (8) 

No. 7 (7) 

Shorn 8 (7) 
26.2.34 

Shorn 9 (8) 
26.2.34 

No. 7 (6) 
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TABLE II. 
A Su1nmwry of SeJ;ual Acti·t·ity. 

l.2.34. 2.2.34-25.2.34. 
ys.) (24 days.) 

Classes of duration No. of Classes of duration 
of interoestrous Treatment. dioestrous of interoestrous 

periods. cycles. periods. 

16, 17, 20 Inoculated 9 (7) 17. 18 
5.2.34 

17 Dipped 10 (6) 17 
2.2.34 

17, 18 No. 10 (7) 17, 18 

16, 17, 18 Dipped 10 (8) 16, 17, 18 
2.2.34 

16, 17, 18, 19, 34, 37 No. 8 (6) 16, 17, 18, 19 

I 

I 

17, 19, 26 Dipped 9 (8) 

I 

17, 18, 34, 39 
2.2.34 

I I 

the numbers in brackets indicate the number of individuals involved. 
~la8ses of duration of the interoestrous period are given. 
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Treatment. 

I Shorn 
26.2.34 

No. 

No. 

Shorn 
26.2.34 

Shorn 
2.6.2.34 

No. 

LUCIEN L. ROUX. 

25.2.34-16.3.34. 17.3.34- 30.4.34. Total number of 
(19 days.) (45 days. ) dioestrous cycles. 

No. of Classes of duration No. of Classes of duration 13.10.33- 30.4. 34 
dioestrous of interoestrous Treatment. dioestrous of interoestrous (200 days). 

cycles. periods. cycles. periods. 

I I I 
10 (8) 16, 17, 18, 19 Dipped 22 (9) 16, 17, 18, 19 59 (9) 

17.3.34 

9 (8) 15, 16, 17, 18 No. ll (7) 16, 17, 18, 33, 34, 36 36 (8) 
51, 69 

7 (7) 16, 17, 18 No. 20 (8) 16, 17, 18, 19, 34, 35 53 (8) 

8 (7) 16, 17, 18, 33, 35, 54 No. 21 (10) 16, 17, 18, 19 54 (lO) 

! 

I 

9 (8) 16, 17, 18, 19 No. 20 (10) 17, 18, 20, 40 60 (10) 
I 

7 (6) 16, 17, 18 No. 20 (IO) 17, 18, 32, 36, 41 48 (10) 

I 
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SEX PHYSIOLOGY OF SHEEP. 

A close study of the results of the oestrous observations in 
Appendix 7, Tables VII to XII, "·ill indicate that great difficulty 
is confronted in making an analysis for the interpretation of the 
results; this is due to marked individual differences of the time of 
the onset of the sexual season and the number of dioestrous cycles 
experienced dur ing the period of observation, October, 1933, to 
April , 1934. Great individual variation has been seen to occur in 
all other experiments in which oestrous observations were extended 
over a long period of time. Out bf the 60 sheep in this experiment, 
in only 3 cases did oestrus occur with great regularity ; in 5 cases 
no oestrus was observed during 200 days of the experiment, although 
in 3 of the 5 cases, oestrus "Was observed after 208 to 240 days. 
A.gain, while in Groups IV and V the maximum number of dioes­
trous cycles, namely 10 and 12, was experiencmed by individuals, 
oth er individuals of the same groups experienced only 1, 2, or 3 
rlioestrous cycles during the same period. Due to the likelihood of 
such great variations, greater reliability of results would be 
obtained by increasing the numbers of sheep in each of the groups 
to 30. However, t he results are of interest in that they may act as 
a guide t-0 further investigation. 

From Table II of the text it is seen that the sheep in Groups 
Tl and VI were least active; 36 and 48 dioestrous cycles respectively 
were experienced in these groups. Both groups were shorn during 
the spring or before the onset of the sexual season, and Group VI 
was inoculated prior to shearing. However, Group III was shorn 
at th at t ime, and, "·hile the activity exhibited by this group is 
greater than that of the former groups, 53 dioestrous cycles having 
been experienced, it is leRs than that of the unshorn groups in which 
from 54 to 60 dioestrous cycles were observed. The greater amount 
of sexual activity exhibited by the three groups "·hich were not 
shorn <luring November, is due, in the cases of Groups IV and V, to 
th e earlier onset of th e sexual season, and, in Groups I and V, to the 
greater activity during· the earlier part of the sexual season (Tables 
II and I II). If t he number of dioestrous cycles occurring during 
the first period, when no treatments were given, are deducted then 
the total number of cycles of Groups IV and V are affected and they 
become 51 and 56 respectively. 

The analysis upon the periodicity of oestrus given in Table III 
of th e text, indicates the absence of abnormal interoestrous periods 
in Group I , while the other groupR, whirh were shorn in February, 
have 7-8 per cent . abnormal interoestrous periods. The November­
sh orn groups, II, I I I , and VI, have 16, 3, and 15 per rent. abnormal 
interoestrou s periods; Group III received no other treatment but 
th e November shearing. The mode of the interoestrou;; period of all 
gToups is seen to be 17 days. 

From the acove, it appears eYident that early summer shearing 
tends to inh ibit sexual activity during the first few months of the 
sexual season . It is sng-g-este<l t}rnt constant rains on shorn sheep 
cl uring the heavy ra infa ll months of December and January mav 
nring abou t slight inhi hition of ~exual activity (DiagTam I). N.o 
l>iological explnnahon c:rn he offered for the irregubrity. 
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rl\rn groups of sheep, I aud VI, were iuu(;ulate<l against blue­
tongue. In Group YI inoculation \Y a::; done at the (;Ustomary tin1 e. 
The readion to the iuoculatiun is expede<l to take pla(;e betweeu 
the 7th to the 15th <lay. 

In t he case of Group YI, the inoculation was given before t he 
onset of the sexual season and th ere is no dire ct evi deu (;e to in d i (;ate 
that the inoculation posipon erl the 011 se t of the sexual ,;eaw n. In 
Group I , t he injection was giYen 0 11 February 5th ; and, subsequen t t u 
that date <luring the 1;ame month, 7 sheep exhibited oestrus, while 
the tota l number of clioeshou;; cycles was 10 (Appendix 7, 'l'able 
YII) . There is no evidence to indicate t hat the inoculation inhibited 
the O(;(;lUren(;e of oestrus. 

'l'he clipping of sheep in shod or long wool, 01' dippin g ea rly or 
la te during the Hexual season, has no influence upon th e onset of 
the sexual season or t he reg ularity of the dioest rous cycles. Detai led 
evicle1we of these effects may be obtained by consulting th e reoon1s 
giving the dates of dipping or the occurrences of oestru s of Grnu ps 
II, IV, and VI in Appendix 7, 'rables VIII , X arnl XII. I n 18 
ou t of 20 cases of sheep which sho,rnd oestrus cluring the periods 
bet,Yeen clippings, oestrm; recurrecl with normal regularity. vVith in 
26 days after the second dipping, not a single abnormal interoeshous 
period occurred in 22 sheep \Yhich wer e active dur ing th at period . 

The results ·of the examinations of t he ovaries of the two sh eep 
in Group III , in which oestrm; h ac1 not been observed for 307 ancl 
253 clays, reveal that in one case ovulation had rec;ently occ;tnrecl 
(Table IV). The occurrences of spu rious ovulations in su c;h cases 
has been remarke d upon in Experiment 2 . In both c;ases rela t ively 
fe''" Graafian follicles are present . 

Con clusions. 

1. Observations were mad e on t h e effects of inoc;ulatio11 , ;;h ear­
ing· , anrl d ipping on the lJod.'· ,might and sexual actiYit>' of GO Merino 
ewes . 

2 . Shorn and unshmn sheep experience simila r rapicl inc1·easeF> 
in weight during the Rprinµ; mlll enrly Rm11me1· month s. Spri ng­
,.;horn sheep regain their pre-sbenri ng weights within 2 t o 3 weeks 
after fihearing, but sheep shorn <luring the latter part of sunmie1· 
rlo not reflect such gains after sh earing. 

3. An insignificant temporary drop m hoch " eigh t occurs after 
inon1lation . 

4. An insiµ:nificant temporary drop rn bod y weigh t occurs after 
dipping . 

5. Marked inclivicl ual differen ces of th e time of t h e on set of th e 
sexual season and the n urn ber of cl i oestrous cycles exhibi tecl occur, 
irrespective of the type of mnnngern eni: pradice adopted. 
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6. Early summer shearing appears to result in slight inhibition 
of sexual activity during the earlier part of the sexual season. 'l'he 
onset of t he sex.ual season of some individuals is postponed and the 
percentage of abnormally long interoestrous periods is increased. 
'l'hese con ditions are suspected to be a result of constant rain upon 
the shorn animals. Ko biological explanation can be given. 

7. In sheep which are inoculated annually, inoculation against 
bluetongue in no way inhibits sexu al activity. 

8. The dipping of sh eep in short or long wool has no influence 
upon the regularity of sexual activity . 

9. Spurious ovulations occur in cases in which oestrus is found 
to be absent during the entire sexual season. 
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EX.PElUMEN'l' 9. 

ARTIFICIAL INDUCTION OF OEsTRuS DURING AKOEST1rn.11I. 

The rnsults reported in the preceding experiments imlicate that 
·nierino sheep, and certain types of crossbred sheep, experieuce 
restricted annual sexual activity under the oonditions obtaining at 
the ltesearch Station. The sexual season of the sheep under observa­
tion was limited to the autumn and winter month8, while an 
anoestrous period was found to occur during the remaining seas-uns 
of the year. However, marked differences in the degrees of poly­
uestrum were observed in individuals and nutrition was found to pla.r 
an important rOle in influencing the degree of polyoestrum exhibited 
by sheep. 

Restricted sexual activity such as evidenced limits the lambing 
season to the winter, spring, and early summer months. Under 
form conditions, the growth of lambs during· these seasons is greatly 
inhibited; the reasons for the retarded growth of such lambs were 
mentioned in previous sections. (The Physiographical Conditions, 
etc., The Methods of Sheep Husbandry, and Experiment 6). Also, 
attention was drawn to the fact that many Merino sheep farmers in 
the eastern district>; of the 'l'ransvaal regulate lambing to occm· 
during two seasons, the autumn and the spring, and, for reasons 
previously stated, the former season is preferred. Ewes which d-o 
not mate, or which are not successfully mated, during the spring 
and early summer months, are mated in the autumn. Farmel'B in 
these districts maintain that the lambing seas·on of Merino e\\·es may 
be altered from the spring to the autumn, proYided the necessary 
precautions of management and mating are ·observed. In other ''"onls, 
it is contended that it is possible to affect an alteration in the rhythm 
of the sexual season of Merino sheep under the conditions obtaining 
in these districts. Further reference to this aspect will be made in 
the latter part of the discussion of this experiment. 

Artificial methods of inducing normal oestrus and ovulation in 
animals in which, for various reasons, oestrus does not occur, have 
received considerable attention during the past decade (Robson, 1!)34). 
The artificial method involves the administration of gonadotropic 
hormones in the form of extracts prepared from one of the following : 
anterior pituitary lobe, pregnant mare 's serum, placenta, pregnancy 
urine. The last appears to be the most suitable material for the 
production ·of large quantities of extract (Robson, 1934). 

Warwick and co-workers (1933) used a serum prepared from 
human pregnancy urine on goats during anoestrum and, while 
ovulation was produced in several cases, oestrus '"as not exhibited. 
The ·only successful application of an artificial method of inducing 
normal oestrus and ovulation in sheep during anoestrum which has 
come to the author's notice is that of Cole and Miller (1933). These 
authors used gonad stimulating hormone, the source of which was 
untreated serum from pregnant mares. It is stated that a single 
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injection of 50 R.U. or more, results in ovulation, but oestrus is not 
produced. Neither is oestrus induced by giving injections on several 
conseuutive days. However, when a second injection of gonad 
stimulating hormone is given 16 clays after the first injection, 
ovulati.on and oestrus result and a high percentage of fertility is 
obtained from matings made during such ,oestrous periods. 

As Merino sheep under certain conditions exhibit a higher degree 
of polyoestrum than any other breed of the same species (Marshall, 
1922; Quinlan and Mare, 1931), it may be thought that it 'rnuld 
be more easy to imluue ovulation and oestrus in Merinoi; during 
anoestrum_ in areas where restricted annual sexual activity is 
experienced. 

" Prolan " is a standardized anterior pituitary hormone accord­
ing to Zonclek. The preparation is contended to bring about normal 
sexual activity resulting in successful fertilization in horses, cattle, 
and pigs, for ·which the required dosages are given as 125, 125, and 
50 R.U. (rat units) respectively. No d,osage is given for sheep. 

The object of the experiment was to ascertain whether " Prolan " 
is uapable of inducing n-ormal oestrus during anoestrum in mature 
and young Merino sheep and in young crossbred sheep the dams of 
which were Merinos. 

LV!aterials and Methods.-The various sections, A to D, of the 
experiment were oonducted during the anoestrnus periods of the 
years 1933 to 1935. For the purpose of convenience, the portions are 
presented as one experiment which is seen to consist of nine groups 
of sheep (Table I). 

'rhe sheep used in the experiment were drafted from the Research 
Station's available Hock, the general treatment of which has been 
described in a previous section (Experiment 1). However, in the 
case of Groups VIII and IX, the sheep had been under observation 
in Experiment 6 for 585 clays before being utilized in this experiment. 

Groups I to IV(a) consisted of mature Merino ewes, Groups V, 
VI, and VII each consisted of 5 Horder Leicester-Merino and 5 
Ryelana-Merino crossbreds 17 months old, and Groups VIII and IX 
consisted of Merino ewes 24 months -old . It "·ill be noticed that a 
contrnl group was included in each of the five series of groups. 

The sheep were tested for oestrus by means of vasectomised 
teasers once daily for at least 20 days prior to the first injection of 
"Prolan ", after which daily oestrous observations were continued. 
In the case of Groups VIII and IX, oestrous observations were made 
twice daily after the first injection of " Prnlan ". 

The precautions demanded in the instructions for the use of 
" Prolan " were observed. The inguinal regions of the sheep 'rnre 
washed without the use of soap and disinfectants, but the areas were 
sterilized with ether before the subcutaneous injections of " Prolan " 
were given. 

The periods after which the various numbers of injections of 
" Prolan " were given to each group are indicated in the table of 
results. 
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With the exception of the sheep in Groups I and II, all sheep 
that showed ·oestrus during the period between injections and within 
40 days subsequent t.o the last injection were control served by rams 
the fertility of which had been assured by sperm tests. Two services 
were given each sheep; the second service was allmYed six hours after 
the first. 

Rernlts. 

Table I gives complete details with r espect to each of the 
Groups I to IX. 

Discussion. 

In the experiments reported here , 10 Merino e"·es in Group II , 
treated with " Prnlan " on 5.12.33, received 12· 5 R.U. at each of 
two injections, the second inj ection having been given 7 days after 
the first. 

It is seen that none of the sheep in the two groups exhibited 
oestrus during the period between injections, nor did sexual activity 
commence in Group II immedi ately after the seooncl injection. In 
the control group, :five sheep showed oestrus within 40 clays after the 
second injection was given to Group II , and in the latter group 
6 sheep showed oestrus during the same period. It has been seen 
in the results of previous experiments, th at the sexual season of some 
Merino sheep may commence as early as the latter part of December 
(Experiments 1 and 8). 

It may be concluded that " Prnlan " had no effect in inducing 
oestrus in the treated sheep. 

In section B, 20 Merino ewes were used in each of Groups I II 
ancl IV, the latter group being given four inj ections of " Prolan " 
of 25 R.U. each at intervals of 6 rlays horn 23.11.34. 

It is seen that both in thr, control and the injecter1 groups, one 
sheep shmYed oestruR during the periods behnen injections. AlRo, 
in each case three sheep exhibited oestrus ancl were served within 
40 clays subsequent to the last injection. In Group III (control), 
one showed a recurr ence of oestrus after service, whereas in Group 
IV two returned for service. By 18.2.35, or 87 days after the first 
injection was given to Group IV, 9 sheep in Group III and 10 sheep 
in Group IV h ad not shown oestrus. 

The above 19 sheep " ·ere URed as a further test in which the 9 
sheep of Group III ronstituted the control Group III (a) and th e 10 
sheep of Group IV constituted the treated Group IV(a) . 

Group IV(a) was given two injections of "Prolnn" of 50 R.U. 
each at an interva l of 16 days. or approximately the mode of 
dioestrum of Merino sheep (Experiment 3). 

One control sheep exhibited oestrus between injections, and 
two of these sheep sho"·ed oestnrn within 40 dayR subsequent to the 
last injecho11 given Group IV(a). Four treatecl s1rnep showed oeRtrus 
within 40 days subsequent to the last injection. One of the former 
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and two of the latter sheep returned for service. It shoulfl he noted 
that during the latter part of February a ceTtain percentage of sheep 
may be expected to have entered the sexual season (Experiment 1). 

The results of the two systems of treatment with " Prolan " 
are negative. 

In section C, 30 crossbreds, Border Leicester-Merino and Rye­
land-Merino, 17 months old were use<l for the observations. It is 
seen from Experiment 6 that sheep of this type are in anoestrum at 
this age, but that 100 per cent . sexual activity can be expected in 
such sheep during the follo·wing sexual season or when they are 
foom 19 to 22 months old. Therefore the time of treatment was just 
prior to the sexual season of 1935. 

Groups VI and VII were given two injections of " Prolan " 
each of 50 and 75 R. U. respectively at an interval of 17 days. It 
appeared from the results of Experiment 6 that the dioestrous cycle 
of crossbred sheep is slightly longer than that of Merino sheep. 

One sheep in Group VI exhibited oestrus during the period 
between injections. One sheep in each of Groups V and VI, and 
two sheep in Group VII showed oestrus shortly after the date of the 
second injection of " Prolan " . The latter two sheep returned for 
servi ce. The inactivity of the sheep in all three groups "·as marked 
during the period of observations or for 56 clays. 

The administration of " Prolan " £ailed to induce oestnrn in 
these sheep. 

The sheep in section D were comparatively well grown Merino 
e\\·es of 24 months of age. The sexual histories of these sheep haYe 
been given in the results of Experiment 6. Only 40 per cent. of 
these sheep had shown sexual activity during the previouR sexual 
season (1934), when they were 19 to 22 months Dlcl. It may be ex­
pected that all these sheep will show sexual activity during the 
coming sexual season (1'936) or when they attain the age of 28 or 
29 months (Experiment lA). Th e sheep of Group IX "·ere subjected 
to treatment when, as evidenced in all previously reported experi­
ments, sheep are most inactive under these conditions. 

Group IX was given two injections of " Prolan " each of 100 
ILU. at an interval of 14 clays. 

No sexual activity was observed in the control and in the treated 
groups, and the results from " Prolan" are, therefore, negative. 

It must be mentioned here that no definite explanation can be 
given for the high percentage of infertility which resulted from thP 
services given. It will be noticerl that a total of lfl ewes in sections 
B anrl C was served and that only 50 per cent. fertility was eRtab ­
lishecl . As previously mentioned the rams userl " ·ere sperm testerl; 
the microscopic examinations of the semen revealerl the presence of 
very large quantities of highly motile normal spermatoma anrl, 
therefore, such ramR may be considered to have been highly fertile 
(McKenzie and Phillips, 1933). As the numbers concerned are Rmall , 
the probability of incomplete oestrus, or oestrus without ovulation, 
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No. of Breed Age of 
Group. sheep. sheep. or type. 

I 

A. I. . . .. ... ... 10 Merino Mature 

II . . . . ... .. . 10 ,, ,, 
--------- - - -------

B. III. . . . . .. . . 20 Merino Mature 

IV . ... .. ... 20 ,, ,, 

III (a) ... . . 9 ,, ,, 

IV (a ) ... .. . 10 ,, ,, 
- --- - - - -

c. v ... . . . .. .. 10 Crossbreds 17 mths . 

VI. .... . . .. 10 ,, ,, 

VII .... . . .. 10 ,, ,, 
---- - ---

D. VI II . ... . .. 5 Merino 24 mths. 

I X ... .. . . . . 5 ,, " 

10 

LUCIEN L. ROUX, 

'rAnLE I. 

The Use of " Prolan" to ·induce Oestru s dit1'ing Anoestrum. 

No. of sheep I I 

Quantity N o. of cases No. of cases in which oestrus occurred within 40 days subsequent to the last 
Period of exhibiting in which injection, or after the fo llowing !periods indicated in days (a). No. of cases in Mean of 

weight of 
t esting for oestrus Date of P eriods " Prolan " oestrus which ocstru s 

oestrus within 40 first 
No. of between given each occurred did not occur group at before day period injections. during the Days. throughout tbe time of injection. injections. sheep at 

first periods 
injection . 

preceding each entire period of 
injection. first , injection. between 

i. I 2.16. I 7. 1 9. i 10. \ 12.1 13.11s. 110· i 22. 123. 121. \ 2s. 129. , 30. , 33. , 35. 
testing (b). 

injection. 
I 

injections. 

I 

I 

Th. Days. Days. R.U. 

t-76·0 20 - Control - - - - - - - - - 1 - 1 -

76·0 20 - 5 . 12.33 2 7 12 ·5 - - - - - - - - 1 - - 1 

+----- ------------- -- - - -------- - - ----

71 · 3 20 Control - - - 1 - - - 1 1 - - - - I 
-

I 70·4 20 - 23.11.34 4 6 25 1 - - ( 1) - - - - - (1) 

I 
76· 5 105 - Control - - - 1 - - - - - - - 1 -

i 
74·3 105 - 18.2.35 2 16 50 - - - - - - - (1 ) - - -

- --- - - ---- - - ------ - - - ------ - ----

67·0 20 2 Control - - - - - 1 - - - - - - - I r 
65 ·2 20 - 28.2 .35 2 17 50 1 1 - - - - - - - -

T 69·5 20 - 28. 2 .35 2 17 75 - - (2) - - - - - - -

-1=------ - --- - ---- - ---- - ---- --- ----- - ---- - - - - - - --

62 ·2 585 - Control - - - - - - - - - · - - - - -

62·2 585 - 1.10. 35 2 14 100 - - - - - - - - - - -

I 

NoTE.- (a) With t he exception of t he sheep in Groups I a nd II, a ll sheep showing oestrus within the 40 day period were served. The cares 
which were not fertilized by such services have been placed in brackets. 

(b) The length of the entire period of t esting for oestrus is indicated in brackets in t his column. In t he case of Groups VIII ahd 
I X, the p eriod h as been considered from t he date of the las t occurrence of oestrus during t he previous sexual season. 

609-610 

1 1 - 1 - - - - 0 (167 days). 

- 1 1 - - 1 - 1 1 ( ). ,, 
- - - - -- - - ---- - - - - ------- --- -

- - - - - (1) - - -

1 - - - - - - - ---

- - - (1) - - - - 7 (63 days). 

- - - 1 (1 ) - 1 - 6 ( ). ,, 
-- - ---- - - - - -- - - --

- - - - - -- - - 9 (56 days) . 

- - - - - - - - 9 ( ). ,, 

- - - - - - - - 8 ( ). ,, 
- - -- - - --- ---

- - - - - - - - 5 (136 days). 

- - - - - - - - 5 ( ) .. 
" 
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cannot be considered. :i\ o exrerimen tal evidence is available to 
indicate that low fertility results \Yhen ewes are mated at the onset 
of their sexual seasons. 

The possibility of artificially inducing normal oestrus by the 
administrahon of gonad stimulating hormones is a matter of con­
siderable practical importance to stu d and flo ck ·owners. 

Stud breeders frequently fiud t hat valuable animals will not 
breed. It is not known "·hether the majority of such cases of infer­
tility are due to the presence of pathological conditions resembling 
some of those encountered in hovines (Hammond, 1927; Quinlan, 
1929), or to obesity as suggested by Quinlan and .Mare (1931), or 
merely to an unaccountable quiescent or even static state of the 
ovaries perhaps due to the absence of breeding. The probability 
exists that, in certain cases, t he mating ·of such sheep is restricted to 
a particular time, and that such indiYiduals niay experience excep­
tionally few dioestrous cycles during the entire year, as has been 
evidenced to occur in certain sheep under observation in many of 
the experiments reported in this th esis. However, it is possible that 
the administration of gonadotropic hormones may oYercome som e of 
the causes of infertility in st ud sheep, and that, once the genital 
organs are set in motion, normal annual reproduction \Yill result. 

Whether the application of successful artificial methods of in­
dueing normal oestrus will be extended to flocks will depend upon 
the price of the preparations. In general flock practice, unpro­
ductive ewes are marked and eventually culled during the annual 
dassing. Hmrnver, a problem of g reat concern to the flock owner 
is that of obtaining a high percentage of lambs at a time which is 
most favourable for the health and growth of the lambs. 

Previous mention has been made of the fact that both autumn 
and spring-born lambs are obtained in these districts. The author 
bas been in intimate contact for three years " ·ith the mating opera­
tions during the spring months of t \YO .Merino sheep farmers within 
" radius of 14 miles of the Research Station. These owners em­
ployed the system of control serving, and, during the months of 
October and Kovember, large numbers of ewes \Yere served, while 
during t}10se months at the R esearch Station, the sheep under obser­
vation were in anoestrum. The assurance given by experien ced 
sheep farmers, that the season of l ambing of .Merino e"·es under th ese 
conrlitions, m ay be altered from the spring to the autumn months by 
careful regulation of the time of mating, by early \Yeaning of the 
lambs, and by maintaining the sh eep in good condition, suggests an 
an explanation for the existence of two lambing seasons . No doubt 
is expressed as to the possibility of t h e alteration of the period of 
lambing, although the method of effecting the change has not been 
subjected to experimentation. It is not known whether it is possible 
to convert all M:erin.·o sheep , whether the sexual season of the ron­
verted sheep occupies the full period of anoestrum of spring lambing 
sheep, ''"hether in the absence of breeding the former sheep r eYert 
hack to the con di ti on in "·hi ch the sexual season is restricted to the 
autumn and winter months , and whether autumn lambing sh eep 
experience a shorter anoestrum or one of equal length to that of 
spring l ambing· sheep. 
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During several years of experience m the eastern Transvaa l 
higlnelcl , the author h as constantly come in conta ct with sheep 
farmer s who have become alarmed about the abnormally low lamb­
ing percentages obtained by them, cases in \\·h ich lambing result::; 
a s lo\,- as 50 and 40 per cent. have been reported. 

Many farmers have obsen-ed a tendency of their ewes to larn b 
in th e spring rather than in the autumn . I n a recent number of an 
agricultural periodica l (Fa rmer' s 1V eel.:ly, N oYember 13, 1935) , a 
Karroo farmer remarks upon " e'Ye idiosyncras ies" . H e states that 
it is ex ceedingly cli:ffieult to ob tain more than half his lambs from 
the October t o December mating, that some ewes have never lam be<l 
in the autumn , althou gh they h ave lambed ''"it11 great regular ity in 
the spring, and he concludes that some e\\·es are willin g to l amb 
only in the spring. 

The above gener al remarks have been made in ord er to present 
briefly the problems encountered by Merino stud and flock O\n18rs, 
and to indicate t he fi eld for the applicat ion of scientific measures for 
en suring higher fer tili ty, which \rnul cl assist Yery materia lly in ren ­
dering the sh eep enterprise more r emunerative. 

Cone l itsions . 

l. A sta ndardized anterior pituitary hormone, " P rolan ", \ms 
g iven subcu taneously with t he object of inducing nor mal oestrus in 
Merino and crossbred sheep during anoestrum. 

2. The fo llowin g meth ods of administering the hormone fa iled 
to induce oestrus in t he types of sheep mentioned: -

(a) Mature Merino mYes receiYed brn inj ec tions of 12- 5 H. U. 
ea ch at an interval of 7 days . 

(b) .:'\Iattue )fer ino ewes r eceiYed four inj ections of 26 H.P. 
2ach at intervals of 6 days . 

(c ) Mature Merino e'Yes r eceived bYO inj ection s of 50 H. U. 
each at an interrnl of 16 days. 

(d) Meri no e\\·es 24 months of age recein (l t1rn inj ections of 
JOO .R. U. each at in tervals of 14 clays . 

(c) Bord er Lei cester -~le r ino and R velancl-Merino crossbr ed,; 
17 month s of age receiYecl t " ·o i .;;_j ecti ons of 50 H. U . eaeh 
at an interval of ] 7 days. 

(/) Borcler L e icester-Merino ancl Ryelancl -~I erino crnsshrecl~ 
17 months of ag e r ecei,·erl two iuj ed ions of 76 H. U . each 
at an interval of 17 <la ys . 

·3 . The field for th e appliea tion of al'tificial met horls- of inclu ci np· 
oestrus in· cmnmer cial studs and flo cks is cli scussecl. 
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PART 2. 

THE REFLECTION OF SOM E PRINCIPLES OF SE X 
PHYSIOLOCiY IN PRACTICAL SHEEP HUSBANDRY. 

The rb i:a p1 eseni.ed aJl(l cli sc usse d i u this sec Lio 11 ha Ye not been 
c; b!a in ed from exper ime ni<1l fi 11d iug ,;, iiut by analys ing : -

A . E x trnd::; hom .Jieri 110 ,;t ud regi:; ters. 

B. 'l'he obserYatio11s of 1eliaLle s tucl b reeders rn variou,.; p~1rtf.; 
of Sout\1 Ahi ca upon the bre8ll i11g habit :> ol sh eep . 

'l'he r e,rnlts of the analvsi ,; of s uch r econlD and obser vat ion s have 
11ot bee11 appended to atte;up t t o render th e exper imen t a l fi nding;; 
r eported iu this t hesis m or e complete , b11t rather '' ith t he Yie"· of 
piesen tiug some in formation , altho ugh lirnitecl, to indicate the \my:-; 
i ll " ·h ich some p riu ciples of sex physiology are expressed under 
p racti cal con<lihons of sh eep lrnsliandry . lt is eontencled th at closer 
o bser •a tioH a rul t he analysis o f breeding r ecor ds " ·i 11 assist very 
mate1·ially in eluci<bting ma 11 y pnicti c;1l breed ing prohlernt>, wh ich 
are of imme11 se a nd for -r ea d 1ing 0co 11 om i r; im portance . 

A . 'I'1rn AK.\1.Y s1s 0 1·· KxnucTs fll<L\l _jI 1.;11 1No Sruu REGISTmts. 

It i:; not desired that n11i 11tnls ,;houl <l he compelled to 1eprndu(' e 
" ·hen th e procr>ss 11·oul<l en(ln ng er 11 or111al gTO\Ytli a n<l cleYe lo]Jrn enl. 
yet it is m os t r· ertai nl.\ of gTPat· ecou o111 ic i 1np01!<111\"e tl 1:it· bPst use 
s houl rl he oht a ine<l of tht- f ull l e11 g-th ot !110 iwriocl of t he a1 1irnal 's 
li fe <luring "hir ·h r eprodm·t ion i., 11ossih le . 

The main objed of thi ,; aualy,;is is to obtil in i 11fo1111 a! io11 upo n 
the length of the r epro<ludi1·e li fe of Jierin o e\\·es belongi n g to s! ud s 
at U0Ye r·11111e nt Institutions , in 1d1 iclt m odern metl1od s of ma1wge­
ment , selection , nnd hreecling ]rnYe heen p i actise<l for \·eiy rnan_'I· 
.\·eur s . It is possible that th e 1·e;rnlt s " ill s11gµ·est rn ethods of mannge-
111 en t , seledion , :rn cl bree rli n g \Yhicb 1rn ul(l -ternl to improve frrti lily 
i 11 sturls . 

(a) :l !a.tintJ Jfoide n .lfer i 110 Sti1d Ell"es. 

The resnlt s of 111 a tinµ· M erino P1ws i11 t h ree ShHls A, H, :rnd C, 
nwintni11 0d nnrle1· Unpe (K:1noo), T1 ·an s1·:ia l , nnd Free> Stile co ncl i­
i io1L-; r e,-;p(· ci i ve ly , Ii :1 ve hee 11 :111:1 lysed , awl t h e respect iYe rnsu lb a re 
µ iYe11 i1 1 1':1hles I, I I , mHl IU. 

It "ill l1P 11 oiic0rl ih:d i11 th P \' asp of S t ud,\ , 'l'ahl0 I, tli e ('ontrol 
01 hanrl se 1·v i( ·p 111 e thod of 111:1ti ng \Y ;1s empl oyed, "h ile, i11 s(tl(l s B 
alHl r , the small paddock i:i,\·s (em of m ating wn s used: con s<~quently. 
the inforrnntion \\·itlt reg·:inl to Stu<l A is more complete th an i ll t he 
('a ses of the lnttei· iwo ~h1rl s . 

61 =~ 



SEX PHYSIOLOGY OF SHEEP . 

TABLE I. 

:MA'l'IKG :M:AIDE~ .M:ER I KO STUD E\VES. 

S t url A : (Cont1·ol led or Hand Sen:ice Jla ting ). 

Mating 
season . 

1929 ... .. . . 
1930 (a) * .. . 
1930 (b ) . . .. 
1931 .. .. ... 
1932 ..... . . 
1933 (c) ... . 
1933 (d ) .. . . 

F or all 
seasons . . . 

Total 
No. of 
e'ves 
avail­

able for 
mating . 

33 
9 

32 
52 
41 
63 
22 

252 

Age at t ime of 
mating. 

R ange. I 

Mont hs. 
16- 19 
19- 21 
22-27 
15- 23 
18- 26 
15- 21 
24- 27 

15- 27 

Aver ­
age. 

Month s. 
17· 3 
19· 8 
25·9 
19· 9 
20 · l 
18· 8 
25·2 

21 ·0 
I 

I 
E wes mated I Lambs out of 

. __ e_'_ve_s_m_a_t_c_d_. _ 

No. I Pero~cnt . I N o. I Pert 
tot al. cen · 

I 

23 69·7 15 I 65·2 
!) 100 ·0 5 .55 ·6 

26 81 ·2 13 50 ·0 
52 100 ·0 37 71 ·2 
32 78·0 19 59 ·4 
46 73 ·0 29 63 ·0 
16 72 ·7 10 62 ·5 

-- --- -

I I 204 81· 0 128 62·7 

Lam bs 
from 
Total 

No. of 
available 

e'ves. 

Per cent. 
45 ·5 
55 ·6 
40· 6 
71 ·2 
46 ·3 
46·0 
45 ·4 

50·8 

*NOTE.- ( a ) Sheep were born in t he autumn and mated in the spring at 19 · 8 mont hs. 
(b) Sheep were born in the autumn and mated in the autumn at 2:3·9 months. 
(c) Sheep were born in the a utumn and mated in t he spring at 18 ·8 mont hs. 
(d) Sheep were born in t he spring and mated in t he spring at :Z5 · 2 mont hs. 

TABLE II. 

S tucl B: (Small P addo ck Jl ating ). 

Mating season. 

1929 .... . . . .. .... . . . . . 
1930 . . . . . . . . . . . . . . . . . . 
1931. ... . . .. . . ... . . . . . 
1932 . ... .. . . . .. . . . . . . . 
1933 . . . .. . .. . . . . .. . . . . 
1934 .. .. . . .. .. . . . .. . . . 

For all seasons .. . . . 

Total No. of 
ewes mated . 

11 
2 
8 
7 

17 
16 

61 

A verage ago 
at time of 

mat ing. 

Mont hs. 

21 
18 
21 
25 
21 

21 ·2 

Lam bs born . 

No. P er cent. 

5 
1 
4 
3 
6 

11 

30 

45· 4 
50· 0 
50 ·0 
42 ·8 
~ 5·2 
68 · 8 

49·2 
. = = ==== = === = = === === - ---- --
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TAULE III. 

S tud C : (Small Paddock ilJ ating ). 
======~ ---=-===-.. -=====---==--=...-,o_~-~-===-=-=--=---. -_ -,--==.=.~:::-.----"--

)'fating season. 

1930 .... . ... . ..... . . . . 
1931. .. .. . . .... ... . . . . 
19;{2 . . ...... .. ...... . . 
1933 ................. . 

Total ~o. of 
ewes mated . 

31 
34 
16 
21 

Average age 
at t ime of 

mating. 

Months. 
21 
19 
20 
20 

Lambs born. 

No. P er cent. 

20 64·5 
11 32 ·4 
3 18 · 8 
8 38 · l 

. . ---- --- - ------ - --- -
F or all seasons ..... 102 20 42 41·2 

Discussion . 

Quinlan, Mare, and R oux (1930) state that Merino ewes shmv 
oestrus r eo·ul arly at the ao·es of 9 t o 10 month s · 100 per cent. sexual 
activity ,,'='as obser ved at t h at ag e. ' ' 

The u sual stud practice is to m ate maiden ewes " ·hen they are 
18 t o 20 month s old ; at t his age such sheep are "·ell grown and 
p 1 egn an cy does uot inhibit fu rth er tleYelopment, so that by the end 
of t he gestation peri od , th e sheep are a pprnximately 24 m onths old , 
fully gT0 1Yn , an <l able t o sta ucl the n10re severe strain of lactation 
<Ya1kes 1929) . 

It is seen from 'l' ables I , II, and III that the ages of mating 
oon form to th e aboYe stud practi ce, except in the case of t h e 1930 (/1 ) 
season " ·h en autumn-horn lambs 11·ere m ate d in the autumn at 25·9 
m onths of age, an d the rn;n (d ) season 11·h en spring-born lambs \Yere 
mated in t he spring at t h e age of 25 · 2 months (Stud A, T able I ). 

The percentage of t h e available ewes act u ally sen·ed "as obtain ­
n ble only in t h e case of Stu<l A , in \Yhich controllecl serving was 
practised; this percentage during th e seven m ating- season s is seen 
lu range between 69·7 and 100 per cent. , t h e average 1:eing 81· 0 per 
cent . (Tn ble I ) . The fer tili t>· estn hlis1ied in these m atings is giYen, 
an d it is seen to ran ge between 50 · 0 and 7J · 2 per cent., t h e HYernge 
fo r the seven se a ~ons being 62 · 7 per cent . Y et more interesting, are 
the percentages of lambs obtained from the total number of avail­
able m ai den e" ·es; t h is fi g ure ranges bet"·een 40 · 6 and 71·2 per 
cen t ., t h e average b ein g 50· 8 pe1· cent. ('l'ahle I ) . 

These percen tages of sm ·cessful mating;.; in the case of Stud A, 
m ay be compare <l \Yith those in Studs B and C, in which small pa<l­
<lock m ating was practised . }larked variations in fertility occur 
also in t h e latter hrn studs; and t h e fertility for all seasons is equally 
poor in the case of Stu cl B , being 49 · 2 per cent. ('rable II), an(l 
appreciably p oorer in the case of Stud C, bein g 41·2 per cent. (Ta hle 
III). The r esults in the latter case are for only four seasons ," but 
102 sheep are im ·olved. 
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It is very evident t hat t h e fert ility of )ferino stud effes 18 to 
25 months old in the studs examined is yery low. 'l'he infertility 
of such e"·es is due to approximately 20 per cerit . of the e\YeS not 
shon·ing oestrus during the mating period, and approximately 40 per 
cent. of the awes mated not bein g fe1·tilized. 

In connection with the r e:mlfa obtained in th e case of Stud A, 
it. is of interest to consider t he type::i of season::i ex perienced . For the 
particular area , the South Afr ican K arroo , t he rainfall records are 
consid er ed an excellent g uide; t hese r ecords are given in 'l'able I V. 

By studying the results r efl ected in 'l'able I and the rainfall 
records in Table IV, it is not evident t hat a high correlation exists 
between high sexual activity (e" ·es nrnted) and high rainfall , or h igh 
fertility (successful matings) and high rainfall. Both 1928 and 1929 
wer e average to good rain fa ll years , and abundant spring rains "·ere 
experienced during 1929; yet on ly G9 · 7 per cent . of ewes were 
served, 65·2 per cent. of which lambed, and only 45 ·4 per cent . of 
the total number of ell'es l'ambed . The r ainfall during 1930 was 
only 8 inches, t he spring r ains in 1931 wer e late, and not mu ch rain 
was ex perienced even during October and N ovember, the months of 
mating; yet 100 per cent. of e11·es were mated, an d the percentage 
fertility r eflected in the number of lambs ·obta ined , 71 ·2 per cent. , 
was higher than tha t of any other season. 

Interesting information ·with regard to t he in fluence of season 
uf birth upon the eventual seasonal sexual activity has become avail­
able in the ana lysis of the records of Stud A . 

Russell (1919), working with R arnbouillets and several British 
breeds and their crosses in the Unite d States, considers that evidence 
was revealed which indicates th at spring-born lambs tend to pro duce 
spring lambs, and autumn-born lambs tend t o produce autumn 
lambs. 

In this connection, th e following extra cts taken from Table I 
are of interest : ~ 

(1) In the sea son 1930 (a), 100 per cent. of sheep born in the 
autumn were mated in th e spring at 19 · 8 months of age, 
and 55 · 6 per cent. fertility was obtained. 

(2) In the season 1930 (b), 81 ·2 per cent. of sheep born rn 
the autumn wer e m ated in the autumn at 25·9 months of 
age, and 50 per cen t. fertility was obtained . 

(3) In the season 1933 (c), 73 ·0 per cent . of sheep born in 
autumn were mat ed in the spring at 18 · 8 month s of age, 
and 63 per cent. fertility wa s obtained . 

(4) In the season 1933 (d), 72 ·7 per cent. of sheep horn 111 

the spring were m ated in t he spring at 25·2 months of 
age, and 62· 5 per cent . fertili ty was obtained . 

It is evident that the above in formation u pon young Merinos 
under South African K arroo conditions, does not bear out Russell's 
contention. 
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SEX P HYS IOLOGY OF SHEEP. 

Concl'11 sions . 

1. D ata \Yere obtained by consill ering a total of 415 maiden 
Merino ewes in three studs mainta ined un der Ca pe (Ka rroo), Trans­
,·aa l , and Free State conditions . 

2. Approximately 20 per cent. of maiden Merino e1ns, between 
t he ages of 18 to 25 mon ths, do n ot experien ce a continuous series of 
dioestrous cycles during t he recognized ma ting seasons. U n der 
South Afr ican Karroo conditions, matin g may be u ndertaken in the 
autumn and spri ng seasons. 

3 . Approximately 40 per cen t. of maiden ~Ieriuo e\YeS mated 
are not rendei·ed fer ti le. 

4. Th e percen tage of maiden ) I erino e1Yes that lamb du ring the 
ages of 23 t-o 30 months is only 4 l t o 51 per cen t . 

5 . Th e controllerl service meth od of matin g has the athantagc 
o{ revea ling cases in wh ich sexual actiYity is absent and in 1Yhich 
fer tility has not been established by mating-. T his method of mating 
is recommemled in the case of m ai den ewes, because it indicates the 
need for exten ding t he mating period. It is considered desirable 
1 o set the rep rod ncti ve processes of young e\\·es in motion as soon as 
possibl e after they are 18 month s of age. 

(b) T h e Breed-ing H isto1·ies of Prolific ill enno E1ces. 

11he brePcling records of t hirty of th e most prolific ewes h:n-e 
been extracted from each of three :Merin o stud registers. 'l'h e studs 
in e referre (l to as Studs A , B, and C, which were maintained untl er 
Cape (Karroo), Transvaal, and Free State conditions respectiYely. 
'r he deta ils of indiYirlual e\rns iu t he stu ds are given in Tables Y, 
YI, autl YJI r espectively . 

Table YIII h as been constru cted fro m tlie aboYe 'l'ables Y 1.o 
VII in order to permit a com parison of t h e diffe rent stud s. 

Discitssion . 
No data u pon the reproductive capabilities of stud )Ierino 

sh eep un der South African conditions ha ve been analysed 
and published . 'l'h ere is no clouht t hat a more in timate knO\\·ledge 
of the breeding histories -of th e incl iYi cluals in stu ds would assist 
gl'eatly in the establish ment of higher fer t il ity, as this character, 
like all bocl y char acters, ha s a geneti c basis . 

\Vh ile i t i1' realised that a more thorough an ab·s is PrnbraC'ing­
animals of h igh and low fe rtility would y ield more valuable infor­
mation, so complete an ana lysis is not pos1'ible here 01Ying to the 
e:xcessive amount -of data t hat would haYe to be presen ter] . By con­
si<lerin g- t h e 00 m ost prolifi c e\\·es on rerorrl in ea ch of three stu ds, a 
concept ion of the highest (legree of fert i li t ~, in t hese fi tuds will be 
obtained arnl this 1Yill serve as a guid e. 

Age at First Successfitl Jl fatin g .~Tn Stud A, th e e1Yes \1·ere horn 
during t he )'ears 1921 to 192G (Table V). The ageci at th e fir st Ruc­
cessful mati ngs ranged between 18 and 02 months, t he average being 
21 ·0 months ·(Table VIII) . It has been compu ted fro m the former 
table that 90 per cent. of the e\\·es wer e SU('Cessfully bred at th e 
ag·es of 18 to 24 mont hs . 
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L UCIEN L . ROUX . 

In Stu<l B , \Yith the exception of one ewe, Ko. 12952, th e ewes 
were born durin g the same years as those of Stud A (T able VI ) . I n 
Stud B , the ages of the first successful matings rnnged between 18 
and G9 months, t he average being 37 · 5 months (Table VIII). It has 
been computed from the former table t hat only 26 · 7 per cent. of the 
fi rst successful matings occurred during the ages of 18 t o 24 mouths. 

In th e case of Stud C, the ewes "·ere born during the years 1914 
to 1'917 and 1920 to 1929. 'l'he exact elate of bir th of the e\Yes i» not 
available, but it has been reported that the sh eep were successfully 
mated at the ages of 18 t o 24 months (T able VII). 

Life P eriod of Lambing. - 'l'he life period of lambing is a figu re 
of particular interest , as it not only indicates t he dura t ion of the 
r ep1oduct ive period , but ab o reflects t he genera l ability of the sheep 
to exist under the particular conditions. The value of t he figure is 
reduced some,Yhat by the presence of sheep " ·h ich were r epoded as 
" missing " ; also, some individuals are at present in th e st uds so 
that th eir reproduct ive periods may not h ave terminated . 

The life periods of lam bing of t he t hree studs are r eflecte rl iu 
the ultimate analysis presented in T able VIII, in which the periods 
have been considered to the nearest 12 months. The periods are seen 
to range from 5 t o 10 years, 4 to 8 yea rs, and G to 10 yean; in Stu rls 
A , B , and C r espectively, and the respective averages are 7·42, 5 ·25, 
and 8 · 25 years . The frequency columns indi cat e that, in t he case 
of Stud A , the morla l life period of l ambing is only 6 years, altho ugh 
iu 50 per cen t . of cases this period extends bebYeen 8 an d 10 years . 
In Stud B, the mod es are only 4 and 5 years , and nearly 50 per cent. 
have a life peri od of lambing beh Yeen 4 an d G years . The period, 
in the f' ase of Stud C, is appreciab ly longer ; t h e nrnde is 9 years, 
and in 80 per cent. of cases t he li fe p eriod of lambing is 8 to 10 years. 

Niw1b er of L ambs Y1odilced. - The Me1·ino is not a fec und 
breed ; bYins anrl trip lets are not frequently produced. As the 
Merino is essentially a wool producing breed , it is not unlikely t h at 
selection for " ·ool qualities has been carried out t.o the detriment of 
f ertility . In this conn ection, it is of inter est to m ention a case of 
abnormal fecundity reported by Pear l (1913) , of a ewe " ·hich gave 
19 fleeces and bore 36 full grmYn l ambs among which there " ·ere 7 
sets of twins and 6 sets of triplets . It is also .of inter est to place on 
record a ca se r eported by ~fr . Gadd, Springfi eld , 'rafelber g, Cape, of 
a Blackhead P ersian ewe that attained th e age of 28 years during 
" -h ich time sh e bore and r eared 30 l ambs. 

An analysis of th e l ambs pro du ced by the three studs un der 
considerati on is given in Table VIII . 

The average n umber of lambs produced by Studs A, B ,and C 
1~· as 9·0 , 5·2, and 9 ·4 r espectively . 

The frequency column s of th e tahle reYeal furth er detai ls. In 
Stud A , the mor1e of t he number of lamlis produ ced is 10 , in Sturl B 
only 4, and in Sturl C 8 and 9 . In 66· 7 per cen t. of cases in Studs 
A anrl C. 9 to 13. and 9 to 14 lambs \rere pr orluced r espectiYely, 
wh ereas in Stud R ,the maximum number of lambs produced w a8 
only 8, and in 63 · 3 per cent . of ca ses onl y 4 anrl 5 lambs \Hre pro­
duced. 

G23 



~EX PHYSIOLOGY OF SHEEP . 

In the case of Stud A, cer tain e\v es produced lambs during the 
autumn and during the following spring (Table Y) . This would 
increase the number of lambs t h at would have been produ ce d beyond 
the number likely to have resulted, if t he u sual one annual lambing 
had been practised . 

S ets of T wins .- 'l'he fecundity of the e" ·es is r eflected in the 
sets of twins produced (Table VIII). 

'l'he total number of sets of t \vins produced is nearly similar in 
Studs A and C, namely 41 an d 40 respectively; t he equin lent figu re 
for Stud B is only 17. Twins \\·ere produced by GG · 7 per cent . of 
cases in Stud A, 43·3 per cent. in Stud B , and 60 ·0 per cent. in 
Stud C (Tables Y, YI , VII ). I n Stud s A ancl C the modal number 
oi sets of t"·ins produ ced du r ing a li fe peri od is two, and in Stud 
13 one . 

Non-lamlnng Years. - Th e non-lambing years indicate the 
absence of reproduction and they are to be consi dered in es tiniating 
the fertility of a stud. 

The total number of non-lambing year s in Stu ds A , B, and C 
were 7, 22, and 12 respectively , and these occurred in a total 
life period of lambing yea rs of 222 · 5, lGl , an d 250 r espectively 
(Tables V, VI, and VII). 

In Stud A , frrn sheep misse cl one, and one sh eep missed two 
lambing seasons (Table V). In Stud R , nine sheep missed one, five 
sheep missed t wo, and one missed t hree lambing seasons (Table VI) . 
In Stucl C, seYen sheep missed one , one sh eep missed hvo, an d one 
sheep missed three lambing seasons (T able VII). 

Autum:n 1rnrl Spring L runbing. - In general practice, it is not 
desired that ewes that lamb in the autumn should l amb during the 
next spring", because of t he heavy drain on the sheep . In some areaR 
the possibility of such intensive r epro duction in the case of Mer inos 
would be questioned. 

Parkes (1929) states t h at th er e is no cyclical OY ar ian chang·p 
during lactation in the sh eep, but Qui nlan and Mare (1931) found 
that, in ::Yierinos under Sou th Afri can K ar roo con rlit ion s, ovu lat ion 
ma y occ'ur within 10 to 15 (la y ;; fo llo,Yin g normal partur ition ancl 
the latter authoi's state tha t such " ovula tion is not acunnpanied , 
as a rule, by the physiologica l exhi bi tion of hea t when the e"·e suckles 
her lamb ", although when the lamb is still-born " ovulation accom­
panied by normal oestrus may occu r as early as 17 days a fter partu­
rition ". 

The analysis given in ('On ne ct ion with Stud A, 'l'able V, con ­
tains some data upon this ph ase. Su t'h {lata ha ve been extracted an d 
presented in the following 'l'a ble IX , " ·h ich contains t he lambing 
dates of cases in "·hich spring lambing was preceded and followPd 
by autumn lmnhi.ng. The period between l amhings, or ihe inter­
mediate period , h as been cliYicl ed into t he gestation peri od anr1 the 
period of la eta ti on and rest. Quinla n , ) fare , and R oux ( 1932) fou n(l 
the gestation period of )Ierino Rh ePp to he 151 days; this figure h as 
he en used to determine the peri od of la eta hon and rest. U nfo rt u­
na t ely the exact ag·es at •d1icl1 th e lambs " ·ere " ·ea nerl are not kn own , 
hut the pra ctice at the insti t uti on is to "·ea n lambs a't t he age of 
3~·-4 months. 
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SEX PHYSIOLOGY OF SHEEP . 

Frnm Table IX it ap1iears t h at iu some ca ses su ccessfu l m ating 
took place a relatiYely sh ort per iod after part urition , indicating 
that onilatiou and oestrus occurred at t h at t ime. 

The periods from partu ri tion lo t h e ti rn e of the u e:s.t su ccessf ul 
mating whic:li r ecrn lte ,] in t he alterntrnu of th e 8eason of lambing 
\Yere: 12, 38, 61, 03, GO , 111 , 112, 118 , 127, 134, J58 , 365, 380, 405, 
4J~l, an(l 730 ch1ys. Ju geu ern l practice, th e la ctat ion period and 
th e periocl of 1·e1; t beforn nw hng ia k e~ p la(' e, m a ke up :1 t ol<il of 214 
da ys . H ence, the alioYe peri od s of 12 lo 13-± cl<• ) ·,; ar e e:s. <' epl io11ally 
8hort, allll t he p e riod s of 30D t o 7:lQ d;1 ys are ::dn1on11 ally long . It 
mu st be pointed out tl1at, in t h e aboYe instances of sh ort _re;;[ periods, 
only iu the case of t he 08- lby peJiod ,]i d t l1 e lamll di P at OJ shorily 
after birth. I n the olheJ cases in \1 lii c li th e la c ta t ion all(l rest 
p eriods 1Yere 12 to 13.f ,lays, t h e la mbs ar e r ep ort ed lo h aYe surkle(l 
their clams; ihe;;e are, iherefore, ca ses of 0:s.cepi.ional early OY:ni a n 
actiYi ty nfteT p:nt uri ( ion. The longer p eriods of 3,)8 to 730 days 
in,li cate that, for some Jeasou or oth er, ma tiu g , or p erh ap s successful 
mating , c1itl not Of'l'UI' at the u su al t inw. IImYever , it must be noted 
that successhtl mating clicl e \·eutu all.\· oc clff <lurin g a season other 
tlian that clnring \\ hich the preYi ous s1H;cessful m ating t ook p lace. 

Con clu sion s. 

1. The In eecli 11g histori 0" of a t ot a 1 of 90 of t h e m os1 pi olific 
~I e rino e1Yes out of th ree ,; lmls mai 11 tain ec1 under Cape (Kauoo), 
'1'rnnsY;1<1l, anrl Free Shlte c-on (l i ti ons, h aYe been :rn:i lysed. 

2 . The ;1ge ;1(- th e fii- st s11(' r·es"fn l 11w ti ng: -

((!) U lld er Karroo cornl iti on c;, DU p er 1·0nt . of p rnlifiC' e'Tes are 
Sll('Ces;; fully !llate'l a t l he ages of J 8 i o 24 1Ho11(hs . Th 0 
aYerage age for all cac;e s is 21 inont h s . 

(b ) u nder 'l' rnnsrna l f' Oll(li li on s, apprnxilll<itely 27 p er ce11t. 
of prolific e \1 es a re t; U<' l' ess f nlly mated a t th e ages of 18 
to 24 months. The aYera ge age for all cases i s 37· 5 
months. 

(c) 'l'h e same informa t ion is n ot aYailable for F ree State con­
dition s , hut i t appeai s th a t the m ost p rol ifi c e1Yes C<lll be 
srn:eessfully bred bet \Y een th e ag·es of ] 8 t o 24 month s . 

3. The life p eriod of lambi ng is influ en ced g-ieatly by ihe age 
at which t h e first sucr· pssful 11ia1ing oceurs. \ Vh en th e fi rnt r ep ro ­
cludion oc· c11rs at the nonnal ag0 (2:3 t o 29 m onth s) , t lw aYP rage l ife 
period of l arnhing of p1olifi c P\1-es is appro:s. irn ately 8 yenrs, hut " ·li e n 
tlw fir st lmnhing is po"tpon Pcl , tl1e aYPJ"ag E' is r e<h1c0 cl by appro :-.:i­
rnately 3 years . 

\ V hen tl1 e first r eprnclu di on 0'·1·u rs fl t ih 0 non 11a1 :ige (21 10 29 
months) , the li fe p erio,l of Li 111bin g of ;)0 t o 80 iwr <' e111. of 1irnli fic 
e11·es is 8 to l 0 ye;ns . 

When t h0 first r0proc111dion is po ~ t p onecl , th e l i fe periocl of 
lambing· is approximately 5 y ears, a nd appro:s:inrn t el,v 50 p er r ent. 
of rases haYe a life period of lambing het"\\·een 4 and G .Hars. 
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4. 'l'he number of lambs producecl i s inflnf'nced greatly, but not 
entirely, by the life p eriod of l:uubing. During a normal life p eriocl of 
lambing ,of prolifit: e1rns, approx imately GI per cent. of e\Yes produce 
9 to 14 lambs, the aYerage being approximately 9 lambs. 

In ca ses in \Yhich the first lambing is postponerl , G3 p er cent . of 
the ewes pro<luce only 4 ancl 5 lambs, and the aYerage production 
of all ewes is 5 ·2 lambs. 

5. The fecundity of the e1Y es is r eflected ll1 t he number of sets 
0£ twins proclucecl. 

In the ca ses in which reproclu<:tion commences at the normal 
age, twins are produced b.v GO ancl G7 per cent . of the e\YeS, aiH1 th e 
total number of sets of h Yins p roduced in approx imately 40. 

In the case in 1d1ich the first lambing is postponed , 43 per cent. 
of the ewes produce h1·in s, and the total number of set s of twins 
produced is 17. 

G. Th e presence of non-lambing years r eflects inconsistency in 
breeding , but wh en a large number of individuals is consiclere<l , a 
certain number of u nproductive y ears appears to be permissible . 

Conside1·ing the total life periods of lamb ing years of tli e hrn 
more highly productive stu ds, A arnl C, the non-la mbing yearn 
mnonnt to !':l · l and 4 · 8 per cent . respectively ; th e equi rn.lent figure 
in the less productive Sturl B, is 13 · 7 per cent. 

7. Und er Karroo conditi on s, JH'oli fi c ~I erino stud e1rns expe­
rience nonnal ovulation and oestru s a s ~oon as 12 to GO rlays afte1 · 
parturition , 1Ybile in other instan eeH thi s period is founcl to rnnge 
between 111 and 134 clays. Su r·h short periods of s<'xn al r est p ermit 
an easy conver sion of the lambing seawn from autumn to spring 
ancl v ire rersa. 

Further , eviclen«e in<licates that after longPr per iods of sexua l 
r est, there appears t o be 110 defin ite tend ency for prolifir e"·es under 
Karroo conditions to arlli ere to any one 11articular time of the year 
m' season for lambing. 

8. It mu st be emph as i;r, ecl th at tl1e aboYe analysis 1rns made frorn 
the r ecords of the most p rolific e1Yes in the three stud reg ist er s, anrl 
that the average fertil it y of t h e stmls is very likely to be somewha t 
lo"·er than that refl ected hy tliis analysis . 

Rec01n1nenrlatio11 s.-1. The inferti li ty of maid en e1Yes r eflect ed 
in the r esults of the annh·sis of the recorrl s of three :Jierino ;:; tud s IR 
marked. . 

'l'he r·ontrol or hancl sen ·i ce m etho<l of mating maid en ewes is 
preferable to the sm all paclrlock system of mating, in that the form er 
methorl r evea ls th e rases in w11ich sexual acfr;·itv is ahsPnt and in 
which fertility has not hef'n establi sherl b:Y rnn ti;1g. H ence , con­
trolle<l serving clearly in rl icatPs the ner cl for the f'xten sion of the 
sen ·ing perio<l in orrl Pr to ohhi 11 a max imum nmn her of sur'f"f'Rsful 
ma ti ng·s. 
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vVh en mating is nn rl er ta keu in th e sp1ing, every emleavour sli oulrl 
he m a de to au tu mn mate ell' es \Yhic:l1 did not exhibit oestrus rluring 
the spring, or " ·hich \1er e uot ferti lised ll uring tl1e spring matiug. -

rrhe n ee d fo r setting i he genenl li \ e organs of young sh eep i11 
motion appean; to be of c;LH.:h great im11orta11ce, that it may prove 
aclvanbgeo u,; t o ex ten cl the ma ling peri ocls o\·e1· seve1 el montl1 s an<l 
to tolerate t h e 1li:-;a 1ha11tages of a\vbrnnl periorls of lambing. 

2 . The hreerlin g histories of the mo~t pr.olific e\YeS iu three 
Merino studs h ave been exa mined. The postponem ent of the breecl­
ing of mairl en l\Ierino ewes decreases t he life period of lambiug aJHl 
r e<luces feriility arnl fecundity . Every emleavo m· shoulrl be rnade 
tc. obta in norm al g ro\d h and to establish fertilit y by mating rnairlen 
e\1·es bet,1 een the ages of l8 to 24 months . Heconunendation:-; for 
accomplishing t his ha\·e been rna<le in the above section . 

rrhe oceurrnu ce of non-lambing years means direet economic loss. 
Kon-lambing years r esult in reduced material from \Yhich selection 
for improvem en t is to be made. Thi,; latter aspect i:-; of particular 
importau ce in the p rogress of hreerling in Sout h Ahica, \\·here the 
Rtuds are compara t ively small and consequently selection is limited. 
::\Iany fa ctors m ay bring abo ut infertility; the proper management 
of ma ting op er ntion s appears t o be of i;onsiderahle inqJortance. Ho\Y­
ever , th e subject is of t oo great length to he <lealt with fully here: 
the preeauhon s nece ,;~a ry to ensure fertility were mentioned recent])· 
i n a general rli sn rnsio n by Roux a rnl H ofhna n ( 1935). 

A s ferti lity h as a genetic basis, select ion fo r i he cha meter 'IYill 
br ing about iucr ease rl fe rtility. .Mr. P . D . Rose (19;30) in pi·ivale 
('OlTespornle«e \Yit h the au thor, rlrf'\Y attention to the greater need 
fo r attention to t he mi lkiu g qunlii ie.-; of ewf'R during the selection of 
11ree<ling st o!'k . 'l'h e estahli. shment of higher mil kiu g qualities \\·onl<l 
permi t greater con centra tion up on sel rdion for fecnnllii:y. 

n. T1rn BnEEDI:O:G HAHITS OF SHEET' IX Yr111rors Pr1nTS 

oi:· SorTH AFRI CA. 

A certa in amount of information relahve to t h e hreecliug habits 
of sh eep in South A fri ca lias be«ome available at a ff'\Y centres ,1·he1e 
reRea rch es upon t l1 e sex physio logy of ,;]1 eep ha ,.f' heen colHluctell. 
Only r ecent ly , experi m ents in sex ph ysiolog,\· lrnve been organi :.1ecl to 
study th e pecu liari t ies of variow; breeds of ,;herp and such <liffereuces 
as m ay r esult rlue to altere r! ph ysiographical C"oml i lions. A small 
portion of this m ll'k h aR heen reported in this thesis. (Experiments 
() allfl 7) . 

Kupfer (1928) shites t hat , while sh eep in 0entral Europe expe­
r ience con tinuous annu al sexua l adivit;.» }Ieriuo aud \Y oolle<1 
P ers ian sh eep in S011 t h A frica (\Yeste1 n Free State) haYe n prnlouge<l 
iuad iYe or anoestr01t,; iw ri o<l rlrniuµ: the spring· fln<l summ er months , 
thus lirnitin g' th e pe1io<l clming \Yl1il'h repro<lndion iR possible. 

Quinla n and ::'lfare 'H (1931) ohsenatious 011 .Merino sheep urnlrr 
Cape (K arroo) cornl itions , rlo not agree wit1i those of Ki.i.pfer. The 
fonn er antl10rs st a t e t-lrnt , pnr; iderl !'Ollflitions (ra in fall ::ind Jla8hue) 
are fa vourahle , Merin os un<ler South Afri!'a n C"oncl itions experierwe 
<1 co11 t im1011s series of <li oPshous cycl r s througlrnut 1 h e year. 
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'rhe observations teported by the author in this thesis ~gree to 
a very great extent with the results of'Kiipfer (1928). 

With the exception of the results reported by :Kupfer (1928) on 
\\r oolled Persian sheep and those presented in this thesis on various 
crossbred sheep, no con~rolled obserrations upon the sexual activity 
of breeds other than the Merino have been recorded in South Africa. 

The Bi,itish breeds of sheep, in their home country and in other 
countries in the northern hemisphere, experience restricted annual 
sexual activity; the inactive sexual period, or anoestrum, occur;:; 
during the spring and summer months (Heape, 1900; Marshall 1903, 
] 922; Marshall and Hammond, 1925; Roberts, 1921; Cole and 
ll1:iller, 1933; Grant, 1934). 

Although, apparently, no controlled observations were made by 
Quinlan and Mare (1931), they are of the opinion that the acclimati- · 
sation of certain mutton breeds of sheep (Suffolk, Romney Marsh, 
Corriedale, Dorset Horn, and W ensleydale) takes about six months; 
the environmental change from Europe to South Africa is said to 
result in tern porary sexual inactivity. 

In order to obtain a general impression of the practical problems 
of -sex physiology· in sheep confronting stud breeders, a questionaire 
was circulated to many breeders of various breeds of sheep in the 
four provinces of the Union. Since failure t~o reproduce is due, iri 
the great majority of cases, to the absence of sexual activity of the 
females, and the marked absence ·of breeding at times when mating 
is usually attempted (autumn and spring) is likely to be noticed by 
stud mvners, the observations of stud breeders should yield some 
general information upon the breeding habits of their breeds of 
fiheep. _The main purpose of the questionaire was to ascertain, 
whether breeders had observed restricted or unrestricted season or 
seasons . during which sheep would breed or mate. It is gratifying 
to note that many breeders replied to the questionaire, and that 
there appeared to be no hesitation in giving opinions -based upon 
their experiences. 

The non-woolled breeds such as the Blackhead Persian, 
Afrikander, and Karakul are restricted almost entirely to the semi-
~tria areas of the Union. · 

Blackhead Persian e1~·es reach se-xual maturity at the age 
of 6 months, which is earlier than Merinos -under similar conditions. 
It is considered that non-pregnant ewes · of this breed may be bred 
ai any time of the year; hence sexual activity is continuous through­
out the year. It is possible to obtain hvo lambings in three years 
from this breed. 

The Ronderib Afrikander reaches sexual maturity at 5 months 
and the ewes may be bred during the spring and autumn months. 

Karakuls mate r~adily during the spring months and it is _saiO­
that spring lambs are difficult to obtain. However, it is contended 
that two lambings a yeai' are possible \.vhen the young lambs are 
slaughtered for pelts. 
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A lim i ted n u rnber of sh11b of ( 'oniednlP,; and a fe11· of the British 
bl'ee t! s a r e fo nn cl i u the fo ul' proYinees. 

Su ftolk;; li :1Ye been fou 11tl to lrn H' n 1Pc;tJil'IP1l l:imhiug srasoJI, 
11·h i('h is sni t! to ex telld , in the Trnn .srna l , frorn .July to SeptP111lwl', 
:rnd iu t he ( '<1p e, horn Jul.1· lo :'\0Ye 1n lH'I'. _\L.1iil e11 e11·es !':tll lit· 
1HntNl :d t h e ag·e of U\ m onth s . A11 inte l'Psli11g 1·a s1• i s rpport1•1l i11 
11·J1 i!' lt i 11 1portP tl e 11·es \\Pl' e Li111l et! in South Ahi('a 1lul'i11g :'lon•111be l'; 
fh e,1· brnhec] {hp foJlo1Yi 11 g· ;\p ri l :11111 _\l a)·, ;JI\(] :1g«1in in J) C(;P ill\i er or 
t he same .1·ea l' ; s i 11 1·e t lH·11 fol' 111:111>· .U'<ll':i. :1utumn la111hing· h;1,; he<' 11 
:1tlr mptP t! 11· it h01 1t su1·1·1··sci . I u n11oth1•1· 1-.1 .. 't', i 111por tl'tl e11·es \\"C'l'e i11 
ihis l' On 11 tl'y for 0 11 P yp: 11' hdorp ihe.1· l:1rnliecl a 111l l:i111hi11g 01·1·uncd 
irr t li e spl'ing. 

So n i IHlo11·11 s h:1Ye hee n l'X JWl' iPnt·Pil to liaYP a res! l'ide1l Li 111l1i 11g· 
seaso 11 l 11 1t!er ( 'ape (E..anoo ) 1·0 111l it io11s; t hi s season 111:1 y Pxtencl fro 111 
.Juh to KoYP 111l w l' . )J:1 icl e 11 e1n•s rn:1.1· 1>1' hrP1l s111·1·P.ssfully :1l tliP 
age. of 18 m onths. 

Oxfor ds in tlw TI·esl ern 'l'rn11sYa:il ca n he hrecl lo lamb in thr 
a1ilu nm :1 nd s pri11g. It is sai1l th at 111ai1lPn e\\·es 1-:111 he nrnt ecl :11 
i2 111ontl1s of age . 

L/ 011111 e.v JLt ish slw0 p h :11·e :1 r0 s tl'i!'t1•1l lambir1p; seasou 11·hi l'l1 
OC(' ll r s i n t h r spri 11 g u11 cl e l' ( \1pe 1·011t!iho 11 s. )L1itl1•11 e 11·es 1-:111 liP 
ma t1•1l ,-; 111· c·ess f 11 ll>· :i t tli e ng'I' of l S rno11tlrn. 

n on;PI H orn sl1 eep 1·n11 he 111 at01l lo l:irnh 1l111" i11g· ihe aulnrnn 
mo 1it h.,; un1l 1•1· K<1rrno 1·on1lit io11s . ~o eY ill0n1·p of spring Li111bi11g· 
111 t his h ree1l is ay:1i b hle. 

f'o n irtla lc•.-; i 11 thr ' l'1n11:il-:1a l haYI' a rPstridrcl l>l'C' P1li11g sp:1so11: 
l: irn l:,; are bo rn iH th e s pring. A srn: ill stnd of Co rr ie1l:iles is kept 
at t he E 1 melo UesParc h Sta l ion . allcl it ltas not h eeu possible to la111h 
11011·11 e<1rl ier tha11 .T1ily. TT011·pver, it h:i.,; liceu n•poriP1l that in 
.'\a t:il , C'o n ir1l:i l es la mh in the auh111111 :rn1l s1)l'i 11µ: .-;Paso11s. 

:Jier iHo hrPecl Pr s ge nernlly rn ai11t:1i n lliat autumn Limbing is 
111on' satida!'ton- i n that Sll!'h L1mhs 1!0 Jlot rer~pjyp ihe sPt h:i('k io 
\\·hi !'h spri ng- IH;n1 la rnhs :t JP suhj ed, he!':lllse of internal pn r :1 ;;iti 1· 
iufpdion . \\"h ile many fa rn 1eb nintP onl.1· in thr .'i]ll inp; for a11lurn11 
b rnl >R, n l :ngc) n u 111 ber nb bi11 bo th a utm1111 arnl sp1· i11µ· horn l:nnhs: 
ihe pra cti ce is arlopte1l in nll four prnYi111·Ps . This 1rnul1l i111li(':tf<' 
thr c<s:i,; IC' ni·r of 1'1·0 11 1:1ti11p: :11111, hr nl' P, h1·0 sexunl sPaso 11s i 11 
}.J pr inos n 11 rl e r YHl'io us Soutl1 "\.fi i1·:1 11 1·0111lition s . It is i11 1p01·t:111t to 
nntP i hat, in l'ase" 1'"11P I'<' hot Ii autumn :111cl sp1in .!..!.· Lrn1li s an' oht:1inril. 
ii l1 a s hPC'H l'l 'Jl Ol'fc• 1l frn 111 Slllll E' of" tlll' hes l shP P]l ;l)'(•;)S or thc ('upt• 
(I\.:1r 1·00 ) :1 11 11 i h r 1-'rer Stat1• . th a t .-;pri 11g-l>or11 la111hs :nr 11101"e rns.1· 
to oht ai11 th:i 11 :111 i 111m1-lion1 l: 1rnh..; . ' l' l1 is 11·oulrl incli!':d e t h:1t, u111IPI' 
l ho:.:1' 1·011 1li tio 11 s . :1 l: n!..!,1• 1· i111111l >rr of c•11·p . ..; Pxl1ihit l1rnt chni11!..!.· thC' 
: 11l il llll ll i"l wn f it e Sj>l'ill .!..!,', O J' (hat :I bl''"t'l' Jlt'l'C'PTl(ao·p of C'IYPS ;11nfr1] 

' - ,...., ('I 

tlu1·i 11 g· t l1 r fon 11 e1· sPnso 11 nrr ferti li zeil. A 1·0dain 11u111he1· of hrrl'tlers 
nc·tu: ilb- repo!'frc1 s0:s:11:il in:1diYih- of the e\YP.,; ilu rin p: the ~pnnµ· 
m onth s. 
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V ariou,; explanatiom; are gi mu by bree<lers for the delaye<l 
sexual acti \·ity of M:eriuo e\YeS. The greate1· percentage consider that 
rainfall is the determining factor; droughts delay the breeding· 
season and ewes are said to come on heat a bout 14 days after the firnt 
goo(l rains. Othen; can fi n d 110 reason for the great variations in 
early and late mating seawm; observed by them, and the failure of 
"rlry" ewes to take the ram during certain l:\easons when it i s 

desired to undertake mating operations. 

Disci1ss1:on. 

It appearn that the extreme degree of polyoeshum is a l1l'eed 
characteristic of some of the non-,Yoolled bl'eeds of sheep, especially 
the Blackhead Persian. vVhile it is consi<lered clefinite that the 
latter hree<l is capable of lambing at any time of the year uncler 
Cape (Kanoo) conditions, it is not known whethel' continuous ;;exual 
activity would be maintained under different physiographical con­
ditions. 

Most British breeds of sheep when transferred to South Africa 
maintain their breed characteristic of restricted seasonal sexual 
nctivity, hut they alter t he rhythm with respect to the calendar months 
nr, in other worcls, their sexual activity conforms to the n ew order 
of the seasons. It appears high ly probable that the time taken for 
the conversion will rlepend upon the season cluring which the anirnab 
are introduced into the new environment, hut it is suspecterl that the 
conversion is rapid. 

The Dorset Horn, which is known to haYe two sexual seasons in 
other countries (TiobertR, 1921; Marshall, 1922), apparently expe­
riences similar activity under South African (Karroo) conditions. 

vVith regard to the Merino, the bulk of eYirlence indicates thai 
g-reat variation exists. The extreme degree of polyoestnun ha s heen 
observed under experimentation to exi st 1mrler Cape (Karroo) <·on­
llitions (Quinlan and ?\fare, 1931). Ko doubt, under such conclitions, 
antumn and spring lambs are equally easy to obtain . The extrem e 
polyoestrous condition apparently is a Merino characteristi<'. Ho11·­
ever, evidence indicates that the characteristic is not gi\·en full 
e-:-:pression in all areas of the country. vVhether, and t!o what degree , 
variations in the sexual activity of ?iforino Rlieep a re infiu e11cecl h,Y 
climatic and nutritional conditions, will r em ain obscure until the 
prnhlem is solver! by strictly controlled experimentation. 
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TABLE I. 

1932. 
Sheep 

No. 
22.7.1 5.8. 120.8.1 3.9. 1 14.9.129.9.113.10.126.10.110.11.124.11.18.12.121.12. 

29252 .... 65 ·0 65 ·5 65 ·0 66·5 68·5 68·0 71 ·0 68·5 58·5 62 ·5 61 5 61 ·5 
29270 .... 67·0 72·0 67 ·5 70 ·0 67 ·0 69·7 72·0 71 ·5 59·0 63·0 64 ·0 63·0 
29324 .... 64·5 65·0 68 ·0 68·5 71·5 71 ·0 73·0 73 ·0 64·5 65·5 69 ·5 68·5 
29325 . . .. 61·5 68·5 66 ·0 65·0 71 ·5 70·5 74·5 73·5 61 ·5 62·5 70·5 60·5 
2932~ .... 55·0 57 ·5 57·0 56·5 60 ·5 60·.5 63·5 60·0 49·5 50 ·0 55 ·0 56·0 
29340 . ... 73·5 76 ·0 71·5 73·5 76·5 78 ·0 81 ·0 77·0 66·5 72·5 72·0 725 
29805 .. .. 64·0 68·0 70·0 70·0 73·0 73 ·0 71·0 73·5 65 ·5 68 ·0 71 ·5 70·5 
29815 .... 50·0 53·5 50·5 51 ·0 53·5 52·5 54·0 54 ·0 47·0 47·5 52·0 51 0 
32476 .... 59·5 61·0 58·5 58 ·5 60 ·5 59·0 62·0 60·5 51·0 53·5 59·0 57 0 
32491. .. . 54·5 58·0 58·0 58·5 62 ·0 62·0 64 ·0 64 ·5 54 ·0 55·0 59·0 58·5 

--- - - ------ - - ------- - --------
Total ..... 614·5 645 ·0 631·5 638·0 664 ·5 663·5 686 ·0 676 ·0 577·0 600·0 634·0 629 ·0 

- - - -------------------------
Average. . 61 ·4 64·5 63·2 63·8 66·4 66·4 68 ·6 67·6 57 ·7 1 60·0 63 ·4 62 ·9 

TABLE II. 
I 

5508 .... 62·5 64·0 61 ·0 66·5 62·5 64·5 63 ·5 65 ·0 56·0 60·0 61 ·0 61·0 
5509 .... 71 ·0 79 ·5 77·5 83·0 78·5 82·0 86 ·0 86·5 73 ·0 79·0 79 ·0 80·5 
9274 .... 65 ·0 67·0 62·5 67 ·5 61·0 64·5 62 ·5 64·5 54·5 58 ·0 58·5 59·5 
9279 .... 65·0 74·5 68 ·5 74·0 69 ·5 71 ·5 71·0 75·0 60 ·5 67·0 70·0 70 ·0 
9335 .... 50·5 54 ·5 52 ·0 57 ·5 53 ·0 57 ·5 58·0 59· 0 48 ·0 53 ·5 53·5 55·5 
9341. ... 69 ·0 75 ·6 72 ·5 82·0 73 ·0 78 ·0 78·0 80 ·5 64 0 67·5 68·5 69 ·0 
9793 .... 55·5 63·5 60 ·0 62 ·0 57·0 61 ·0 62 ·0 62 ·5 51·5 54·5 55·0 56 ·0 
~827 .... 63·5 64·0 60 ·0 68·0 67 ·5 70·5 73·5 69·0 65 ·0 69·0 62 ·0 69 ·0 
M8p ... . 55 0 58·5 54·0 60·0 55 ·5 61 5 61 ·5 63 ·5 50·5 56·5 57 ·0 58 ·0 
~493 .... 57 ·5 59·0 56 ·5 60·5 58 ·0 61·0 63·5 66 ·5 55·0 60 ·5 60·0 61·5 

---------- - ----------- - -----
otal ..... 614·0 661 ·0 624·5 681 ·0 635 ·5 672·0 679 ·5 692·0 577·5 625·5 624·5 640·0 

A verage .. 61 ·4 66 ·1 62 ·4 68·1 63 ·6 67 ·2 68·0 69·2 57·8 62·6 62 ·4_ 64 ·0 

14 

1933. 

APPENDIX lA. 
EXPERIMENrr lA. 

TABLES I-VIII: WEIGHTS OF SHEEP IN POUNDS. 

Group I. 
- ---

4.1. 118.1.11.2. 115.2.12.3.3 1 17.3.130.3.113.4.127.4. 1 10.5.125.5.1 8.6. 122.6.1 6.7. 121.7.1 4.8. 117.8. 1 31.8.115.9.128.9.112.10.126.10.18.11.124.11.18.12.1 22.12. 5.1. 119.1. 1 1.2. 

I 

61·0 60·0 63·5 63 ·0 65·0 66·0 66 ·5 67 ·5 63 ·5 64·5 67 0 70·0 66·0 67·5 70·5 71·0 66 ·0 71·5 71·5 73 ·0 73 ·0 72 ·5 74· 5 71 ·5 66·5 64·0 61 ·5 57 ·5 63 ·5 
61·5 61 ·0 62 ·5 64 ·0 64 ·0 68·5 58 ·5 68·5 69·5 66·0 67·0 73·5 68 ·0 72·0 71·0 74 ·0 68·0 66·0 67 ·0 72·5 66·0 69 ·0 68 ·5 64·0 60 ·0 58·0 53·5 50·5 51·0 
69·0 69·0 73 ·0 72·5 74·0 77·5 73·5 77·5 78·5 75·5 79 ·0 79·0 76 ·5 79· 5 80·5 81·0 81·5 82·0 79·0 82·0 82·0 84·5 84 ·5 79 ·5 72·0 71·5 66 5 63·5 68·5 
66·5 68·0 70 ·5 71·0 70·0 74·5 70·5 75 ·5 75·0 75·0 77·5 78·5 79·5 81·0 77 ·0 82 ·5 76 ·0 81·0 78 ·0 85·0 83 ·0 80 ·5 82 ·5 81·5 73·0 71·0 66·5 63·0 68 ·0 
5415 52·0 56·0 55 5 56·5 58·5 54·5 59·0 58·0 58·5 61·5 63·0 59 ·5 60 ·0 57 ·5 59 ·5 63·5 61·0 60·0 61 0 61 ·5 65·0 62·0 57·0 54 ·0 52·0 47 ·0 45 ·5 51·0 
74 ·0 71·0 74·5 76 0 78·0 73 ·0 74·0 80 ·5 78 ·5 74·0 82·5 82·5 81 ·5 85·0 83·5 86 ·0 84·5 85·0 76·5 69 ·0 74·5 78 ·5 79·0 74·0 70 ·0 69·5 64 ·5 61·5 71· 5 
70 ·5 70 ·0 74·0 73 ·5 76 ·5 79 ·0 78·5 80·0 79 ·5 78·5 80 ·5 83 0 81 ·5 83 ·0 84·5 83 5 87·0 80 ·5 83·0 85 ·0 84·0 86·0 86·0 81·5 74 ·5 73·0 69· 5 64 ·5 72·5 
50·5 52 ·5 55·5 56 ·5 57 ·5 58 ·5 60 ·0 61 ·5 62 ·5 5 ·95 61 ·0 63 ·5 62 ·5 63 ·0 63·0 63 ·0 64·0 64·0 61·5 63 ·0 63·5 64 ·0 62 ·0 58 ·0 52·5 49·5 51·5 46 ·5 52·5 
58·5 54·5 58·5 58·5 58·5 .60 ·5 60 ·5 60·5 60·5 58·5 64 ·5 65 0 65·5 67 ·0 67·0 67·5 65-o 70·5 67·0 69 5 64 ·5 . 69 ·0 70·0 65 ·0 59 ·0 56 ·5 56·0 51·5 56·5 
57·5 57·5 61·5 61·0 61 ·5 62·5 64·5 65·5 65 ·5 65 ·5 67·5 66 5 66·5 69 ·0 69· 0 68·5 66·5 70·5 70·0 74 ·0 72·0 73·5 71·5 70 0 62·0 60·5 58·5 54·0 48 ·5 
----------- - -- - - - --------- --- - - - ---------------- - - - ----- --- -------------------- ---
623·5 615 ·5 649 ·5 651 ·5 661·5 678·5 661 ·0 696·0 691·0 675 ·5 708·0 724·5 707 ·0 727·0 723·5 736 ·5 722·0 732·0 713 ·5 734 ·0 724 ·0 742·5 740 ·5 702·0 643 .51625. "- 595·0 558·0 613 ·5 

62 ·4 61 ·6 65·0 65 ·2 66 ·2 67 ·8 66·1 69 ·6 69·1 67·6 70 ·8 72·4 70 ·7 72 ·7 72· 4 73 ·6 72·2 73·2 71·4 73 ·4 72 ·4 74·2 74 ·0 70 2 64 ·4 62 ·6 59·5 55 8 61 ·± 

GJ'OUp II. 
--

63·5 60·5 62·0 63·5 64·5 63 ·0 62·0 67 0 66·5 67 ·5 69·5 72 ·0 68 ·0 71 ·5 72· 0 73 0 70 ·5 72·5 71·5 75 ·5 72 5 74 ·5 75·0 68 ·6 63·0 63·0 62· 0 157 ·5 61·0 
78 ·0 78·0 79·5 80 ·5 83·0 81 ·5 82·5 83·5 88·0 86 ·15 90·5 88·0 84·5 88 ·5 88·0 90 ·5 89 ·5 91·5 92·5 93·5 92·5 95·5 94 ·5 89 ·5 82 ·0 79 ·0 77·0 70·0 70 ·5 
60·0 57 ·5 62·5 60·5 63 ·0 65·0 61·0 65·0 66·0 65·5 67·5 68·5 67 :0 69 ·0 72 ·0 70 ·0 68 ·0 71 ·0 65·5 70·0 71·0 69·5 71 ·0 69· 0 61· 5 62·0 58·0 57 ·5 57 ·0 
70·0 65·5 69 ·0 68 ·5 68·5 68·5 68 ·5 71 ·5 65·0 69 ·5 68·0 66·0 65·5 67·5 65·5 68 ·5 65 ·0 67 ·0 66 ·5 70·0 68 ·5 69 ·0 70 ·0 69· 5 60·0 60 ·0 57·5 54·5 57·0 
53·5 52·0 54 :0 52·0 56 ·0 55·0 55·5 57·0 56 ·0 54·5 57 ·5 56·5 57·5 57 ·5 5'6·0 57 0 57·0 57 0 56·0 54·5 53·0 56·5 56·5 56 0 47·0 46 ·0 44· 0 42·0 45· 5 
69·5 68·5 69 : 0 69·0 72·0 74·0 73·0 72·0 74·0 73·5 75·0 73·0 72 ·5 76·5 73· 5 78·0 71·0 7 ·54 65 ·5 74 ·5 74 ·0 76·0 77·0 73·0 62 ·5 65·0 61·5 58·5 61·5 
56·5 53·5 56 ·5 56 ·0 58·5 60 ·5 57 ·5 60·0 61·0 62 ·0 66·0 67·0 65·0 68·0 68· 0 69· 5 67 ·5 68·5 69 ·5 69·0 69·0 71·0 72 ·5 66·5 59·0 59 ·0 55·0 51·5 54·5 
71 ·0 70·0 70·0 71·5 73 ·0 71·0 65 ·5 75 ·0 71·5 77·0 76 ·5 76 ·5 80·0 74·0 81 ·5 82·0 71·5 79·0 74·5 80·5 79·0 77·0 78·0 75 ·5 69·5 66 5 67 ·0 62 ·0 63·5 
59 ·5 56·0 59·0 59·0 60·0 60 5 57 ·5 64·5 64·0 65·0 65·5 67 ·5 66·5 71·0 68 ·5 70 ·5 70·0 73·0 71·5 74·0 72 ·5 74·0 72 ·5 71 ·5 63 ·5 61 ·5 58·5 54 0 59·.5 
61 ·5 59· 0 61·5 63 ·0 66·0 64 ·5 63·5 69· 5 69 ·5 69·0 71·0 72 ·0 71·0 74 ·0 71·0 73 ·5 72·0 74·5 76·5 78 ·0 76 ·0 75 ·5 78 ·0 73 ·5 63 ·0 63 ·0 61 ·0 56 5 60 ·0 
----- - - ----- - - ----------------- - - ----- - --- - - - ------------- --- - -- - ----- ---
643 ·0 620 ·5 643 ·0 643·5 664·5 663 ·5 646 ·5 685 ·0 681·5 690·0 707 ·0 707 ·0 697 ·5 717 ·5 716 ·0 732 ·5 702 ·0 728 ·5 709 ·5 739·5 728 ·0 738 ·5 745 ·0 712·0 631 ·0 625·0 601·5 564·0 590 ·0 

------ n:s[?H 64 ·3 62·0 64 ·3 64 ·4 66 ·4 66 ·4 64 ·6 68·5 68 ·2 69·0 70 ·7 70·7 69·8 71 ·8 71 ·6 73 ·2 70·2 12 ·8 71·0 74·0 72·8 71 ·2 63·1 62·5 60·2 56 ·4 59· 0 

637-638 



APPENDIX lA. 
EXPERIMENT lA. 

TABLES I-V1II: WEIGHTS OF SHEEP IN POUNDS. 

Group I. 

1.7. 1 4.8. 
I 17.8.131.8.1 15.9.128.9.112.10.126.10.1 8.11.124.11.18.12.122.12. 5.1. 

I 

O·fi 71·0 66·0 71 ·5 71·5 73 ·0 73·0 72·5 74 ·5 71 ·5 66 ·5 64 0 61 ·5 
1 ·0 74 ·0 68·0 66·0 67 ·0 72 ·5 66·0 69·0 68·5 64 ·0 60 ·0 58·0 53·5 
0 ·5 81 ·0 81·5 82·0 79 ·0 82·0 82·0 84·5 84·5 79·5 72·0 71 ·5 66·5 
7·0 82·5 76 ·0 81 0 78·0 85·0 83·0 80 ·5 82·5 81·5 73 ·0 71·0 66·5 
7·5 59·5 63 5 61·0 60·0 61 0 61·5 65·0 62 ·0 57·0 54 0 52·0 47·0 
3·5 86·0 84·5 85·0 76 ·5 69·0 74 ·5 78 ·5 79·0 74·0 70 0 69 ·5 64·5 
4 ·5 83·5 87·0 80·5 83 ·0 85 ·0 84·0 86 ·0 86·0 81 ·5 74 ·5 73 ·0 69 ·5 
3 ·0 63 0 64·0 64 ·0 61·5 63 ·0 63·5 64·0 62 ·0 58 ·0 52·5 49 ·5 51·5 
7 ·0 67·5 65·o 70·5 67 ·0 69·5 64 ·5 69 ·0 70·0 65·0 59· 0 56 ·5 56·0 
9 ·0 68·5 66 ·5 70 ·5 70 ·0 74·0 72 ·0 73·5 71·5 70·0 62 ·0 60 ·5 58 ·5 
-------- -------- - ----------------- - --
3 5 736 ·5 722 ·0 732 ·0 713 ·5 734·0 724·0 742 ·5 740 ·5 702 ·0 

~~~~ 
595· 0 

-- - - - ----
2·4 73·6 72·2 73·2 71·4 73 ·4 72 ·4 74 2 74 ·0 70 ·2 64 ·4 62 ·6 59 ·5 

G1'oup II. 

74 ·5 1 75·0 2·0 73 0 70·5 72·5 71·5 75·5 72·5 68 ·6 63·0 63·0 62 ·0 
8 ·0 90·5 89·5 91·5 92 ·5 93 ·5 92·5 95 ·5 . 94 ·5 89·5 82·0 79·0 77·0 
2·0 70 ·0 68·0 71·0 65 ·5 70·0 71 ·0 69 ·5 71 ·0 69·0 61· 5 62·0 58·0 
5 ·5 68·5 65·0 67·0 66·5 70·0 68 ·5 69·0 70·0 69· 5 60·0 60·0 57·5 
6·0 57 ·0 57·0 57·0 56·0 54·5 53·0 56·5 56·5 56·0 47·0 46·0 44 ·0 
3·5 78·0 71 ·0 7·54 65·5 74·5 74 ·0 76 0 77·0 73·0 62 ·G 65 ·0 61·5 
8·0 69 ·5 67·5 68·5 69 ·5 69 ·0 69·0 71·0 72·5 66·5 59·0 59 ·0 55·0 
1·5 82·0 71·5 79·0 74·5 80·5 79 0 77·0 78·0 75·5 69·5 66 5 67 ·0 
8 ·5 70 5 70·0 73·0 71·5 74·0 72 5 74·0 72 ·5 71·5 63 ·5 61 ·5 58·5 
1·0 73·5 72·0 74·5 76·5 78·0 76·0 75·5 78·0 73·5 63 ·0 63 ·0 61 ·0 
- - ----------------- --- --- - - - ------
6·0 732·f> 702·0 728·5 709·5 739 ·5 72R·O 73R ·5 74f> ·0 712·0 631·0 625·0 601 ·5 
- ------------ - --- ---

7;:8[74:5 1·6 73·2 70·2 72 ·8 71·0 74·0 72 ·8 71·2 63·1 62 ·5 60 ·2 

637-638 

I 19.1.1 1.2. 
I 16.2. J 2.3. 

57·5 63 ·5 61·5 62·0 
50·5 51·0 48·5 46 ·5 
63 ·5 68·5 68·0 66 ·0 
63 ·0 68 ·0 67 ·5 67·0 
45·5 51·0 49·0 49·0 
61·5 71 ·5 69 ·5 67·5 
64·5 72·5 69 ·5 69 ·0 
46·5 52 ·5 48·0 47 ·5 
51 ·5 56·6 56 ·5 55·0 
54·0 48 ·5 58·0 57 5 
-----------
558·0 613 ·5 596·0 587·0 

55 8 61·4 59 6 58·7 

57·5 61·0 58·5 56·0 
70 ·0 70·5 72·5 70 5 
57 ·5 57·0 57 ·0 57·0 
54·5 57 ·0 55·5 55 ·5 
42·0 45·5 43·5 42·5 
58 ·5 61·5 60·5 61 ·0 
51 ·5 54 ·5 55·0 51 ·5 
62·0 63 ·5 62 ·0 62·5 
54·0 59 ·5 58 0 56·0 
56·5 60 0 59·5 62 0 
--------- - -
564·0 590 ·0 582 ·0 574·5 

56·4 59 0 58·2 57·4 

LUCIEN L. ROUX. 

1934. 
i 1935. I ' ' 

I 

I 
16.3.129.3.1 13.4.126.4. 1 12.5. 129.5.1 9.6. 1 23.6.1 7.7. 121.7.1 4.8. 

I 18 8. ! 131.8. 1 15.9.129.9.113.10.127.10. 110.11.124.11.18 .. 12.122.12. 4.1. 

77 ·51 64·0 67 ·0 66·5 64 ·5 66·5 67·0 72·0 72·0 70·5 72·0 74·0 73 ·5 1 76·5 73·5 76 ·0 76·5 Slaug htered 1.11.3 4. 
51 ·0 55·0 56·0 56·0 56·5 59 ·5 59· 0 57·5 59 ·0 62·0 60·6 Slau? htered 15.8.3 4. 
71·5 75·0 74·0 70·5 75·0 75·5 77·0 80 ·0 79·5 81 ·5 82·0 81·0 80·5 83·5 84·0 85 ·0 84·0 76·0 76·0 71·0 76 0 74 ·0 
71·0 72·0 67·0 63 ·5 61·0 61 ·0 66 ·5 67·0 67·0 68·5 61 ·5 57·0 l 55 ·5 58 ·5 61·0 63 ·5 58 ·5 56 ·5 54·9 61·0 Slaug hterrd 4.1.35. 
53·0 54 ·0 53·5 51·0 51·5 52·5 56·0 53·0 53 0 55·5 57·0 55·5 58·0 Slaug htered 7.9.34. 
72 ·5 76 ·0 74·0 72 ·5 76·0 72·5 73·5 75·0 77 ·0 82 ·0 80 ·5 79 ·5 82 ·5 Slaug htered 7.9.34. 
70 5 71·0 74 ·5 74 ·5 76·0 74·0 75·0 77 ·5 78·0 78·5 76 ·0 76 ·0 ' 79·0 74 ·5 74·5 76·0 74·0 68·0 67 ·5 58·0 64 ·5 Slaughtered 28.12.35. 
49 ·0 52·0 51 ·5 51·0 51·0 47·5 52·5 52·5 51·5 53·0 52·0 46 ·0 51·0 48·5 Slaug htered 27. 9.3 4. 
58·5 61 ·5 61·5 58 ·5 62·0 60·5 63 ·5 64·0 64 ·5 66·5 67 ·0 64 ·5 70·0 64·0 Slaug htercd 22.9.3 4. 
60·0 62·5 62 ·0 61·5 61·0 59· 5 66·5 67·0 66 ·5 68·0 69·5 69 ·0 69 ·0 67 ·5 70 ·0 67·5 71 5 61·5 64·0 60 ·0 63·0 Slaughtered .4.1.35. 

- ----- - ----- --------- --- - - --------------------- - -------------~ 

621·0 646·0 640·5 623·5 636·6 629 .5 661 . 5 665 .5 666 ·5 687 ·0 686·5 606 ·5 ' 623·5 606·0 363 ·0 367·0 369 5 264·0 264 ·0 243·0 '264·5 74·0 --,------62 ·1 64 ·6 64 ·0 62·4 63·6 63 ·0 66·2 66·6 66·6 68·7 68·6 67·4 1 69·3 67 ·3 72 ·6 73 ·4 73 9 66 ·0 66 ·0 60 7 66·1 74·0 
I 

l 
, , 

60·0 64 ·5 64·0 62·5 65·0 63·0 66 ·5 63·0 64 ·5 69 ·0 70·0 69 ·51 71 ·0 68 ·0 69· 5 65 ·0 65·5 Slaug htered 1.11.3 4. 
76 ·5 81 0 81·5 78·5 80·5 75·0 82 ·0 80·5 80·0 81 ·0 79 ·5 76 ·5 78·0 77 ·0 77·0 Slaug htered 12.10. 34. 
57·0 63·0 64·0 63·0 66·0 62·0 64 0 67 5 68·5 68·0 66·0 66 ·5 70 ·0 64·5 68 ·5 Slaug htered 12.10. 34. 
57 ·0 61 ·0 57·0 53·0 55·0 60·0 59 ·0 56·0 57·5 63·0 65·0 Slaug htered 15.8.3 4. 
47 ·0 49·0 48·5 48·0 47·5 47 ·0 49·5 51 ·0 50 ·5 50·5 47·5 46 ·0, 46·0 44·0 44·0 44 ·5 45 5 45·5 44·5 44 ·0 Slaug htered 21.12.34. 
61·0 66·0 68·0 65 0 67·0 58·0 64 0 66·0 64·0 67·0 69· 0 66 ·5 68·5 65·5 68 ·5 70 ·5 71 0 66 5 67'·5 64·0 66·5 Slaughtered 28.12.34. 
55·5 57 ·5 59· 5 60·5 62 ·0 57 ·0 63·0 63·5 60·0 63·5 59·0 59·0 60 ·5 58 ·0 58·0 59 5 60·0 55 ·0 52 ·5 51·5 54·0 Slaughtered 28.12.34. 
68 ·0 69· 0 68·5 66·0 69· 0 70 ·0 73·0 75·0 72 ·0 76·0 74 ·5 75·0 71·5 72·5 72 ·0 70·5 74·5 69· 5 68·5 64·0 72·5 Slaughtered 28.12.34. 
59·0 65·0 63·5 62·6 65·0 65·0 70·0 69 ·5 71·5 71·5 72 ·5 69 ·0 71·5 69· 0 69 ·5 67 0 70 ·5 62 ·0 61·5 58·0 Slaug htered 21.12.34. 
64·0 70·0 69 5 70 ·0 71·0 71·0 73·0 74·5 77·0 77·5 79·5 78·0 79·0 80·0 81·5 78·0 80 ·0 75·0 74 ·5 71·0 Slaug htered 21.12.34. 
-- - -- - ----- - - - --------- - - - - - --- --------------- - - - --- - - - - ------

605·5 646·0 644 ·0 629· 0 648 ·0 628·0 664·0 666 5 665·5 687·0 682·5 606·0 616·0 598·0 608·5 455·5 467 0 373·5 369 0 352· 5 193·0 
- - - ---

60·6 64·6 64·4 62· 9 64·8 62 ·8 66·4 66·6 66·6 68 ·7 68 ·2 67·3 68 ·4 65 ·5 67·6 65·0 66·7 62·2 61·5 58·7 64·3 



SEX PHYSIOLOGY OF SHEEP. 

, ,.: . .' . ..: 

APPENDIX lA. TABLE III. 
- - - - - - - ·- --- ------

1932. 
Sheep 
No. 

22.1.j 5.8. j2o.8.j 3.9. jl4.9.j29.9.jl3.1o.j26.IO.jJO.ILI24.u.j8.12.j21.12. 

35499 .... 65·0 69·5 67·5 70·0 68·5 6'3· 5 71·0 70·0 57·0 63·0 63·0 63·5 
35498 . ... 65·0 69·5 68·5 74 ·0 72·5 71·5 76·0 74·0 64 ·5 69·5 71 ·0 73·0 
Z9258 . ... 70·5 76·0 73 ·0 79 0 76·5 76·5 80·0 81·5 70·0 75 ·5 74·5 775 
Z9265 .... 50·5 58 ·0 53·0 57 ·5 57·5 57·5 58·0 57·5 50·5 56·5 56·0 57·5 
Z9273 .... 68·0 70·0 69·5 75·0 73·0 72·0 77·0 77·0 60·0 67·0 68·0 70·5 
Z9283 .... 62·5 69·5 69 ·0 730 71 ·0 69·5 73·5 75·0 64 ·0 69·0 68 ·0 69·5 
Z9330 . . .. 63·5 68·0 68·0 72·0 70 ·0 71 ·5 74 ·0 72·5 60·0 Died 22.11.3 2. 
29334 .... 55·5 60 ·5 55 ·0 61·5 60·5 56·5 61·5 62·5 50·5 54·5 55·0 56 ·5 
32482 .... 56.·0 5:5·0 51·0 58 ·5 59 ·0 57·5 60·5 60·5 51·5 56·5 55·5 58·0 
32495.... 56·0 56·5 59 ·5 6;3·0 61 ·5 63·0 65·5 67 ·5 55 5 58·0 62·5 65·5 

------ -------~--

Total... .. 612 · 5 652 · 5 634·0 683·5 670·0 665 ·0 697·0 698·0 583 51569·5 573·5 591·5 

Average.. 61·2 65 ·2 63·4 68 ·4 67·0 66·5 69·7 69.8 5S.:z- 63.'3J63~7 65·7 

TABLE IV. 
--

29261. ... 60·0 64·5 60·0 67·5 67·0 66·0 65·5 68 ·5 57·5 60 ·5 57·0 60·5 
29268 .... 64·5 66-·0 65·5 70·5 70·5 70·0 71·5 71 5 66 0 65 ·5 62·5 64 ·0 
29298 . . .. 73 ·0 74·5 72 ·0 76·0 77·5 79 ·0 80 ·0 79·5 68·0 73 ·5 69· 0 73 ·0 
29306 .... 60·5 65·0 57·5 65·5 58·0 65·0 67 ·5 66 ·0 56·5 60·5 55 ·0 60·0 
29309 .... 74·0 79·0 73·0 79·0 79·0 77·5 77 ·5 79·0 68·5 69·5 68·0 69 ·5 
29316 .... 65 ·5 68·0 65·0 69·0 69·5 70 ·5 73·5 72·5 62 ·5 65·5 61·0 65·5 
29822 .... 65 ·5 63 ·5 60·0 61-5 64·0 62·5 62·0 65 ·5 55 ·5 60·0 56·0 59 ·0 
29825 .... 67 ·5 69·0 63 ·0 68 ·0 58·0 67·5 69·5 70 ·5 60·5 65 ·5 62 ·5 65 ·0 
298HO .... 61 ·0 65 ·0 63 ·0 66·5 66 ·5 66 ·5 66 ·0 66·0 56·5 56·5 54·0 56 ·0 
35500 .... 64·0 70 ·5 70·0 72·0 71 ·0 72·5 73·0 74·0 66·0 6~ 5 64·0 69·0 
---------------------------- - -----
Total. .... 655·5 685·0 649·0 695·5 681·0 697·0 706 ·0 713 ·0 617·5 646·5 609·0 641 ·5 

----- -- - - ----- - - -------------
Average.; - . 65 ·6 68-·5 64·9 69 6 68 ·1 69 ·7 70·6 71·3 61 ·8 64·6 60 ·9 64 ·1 

TABL::e V. 

35507 .... 72·0 72 ·5 68·5 74·0 71·5 74·5 70·5 72·5 61·0 77·0 67 ·0 66·0 
35506 .... 85·5 85·0 82·5 88·0 85·0 85·5 85·5 83.·0 71·5 79·0 77 ·5 79·5 
35505 .... 87·0 85·5 84·5 88·5 81·5 89·5 88·0 88·0 75 ·5 74 ·0 81·0 77·0 
13367 .... 66·5 67·5 63·0 67 ·5 64·5 62·5 64·5 63·5 50·5 58·0 58·5 56·0 
15329 .... 85·0 88·0 85.·0 82 ·0 79·5 83 ·0 84·0 81·0 69 ·0 77 ·5 78 ·0 75·5 
21658. . . . 84. 0 83. 5 84. 0 84. 5 81 . 5 84. 5 85. 0 87·5 80·0 80·5 83 ·0 85·5 
25876 . . .. 83·5 87·5 78·0 85·5 81·0 82·5 78·0 82·0 68·0 74·0 73·0 74·0 
25882.... 84·5 83·5 81 ·0 83·0 83·0 83·5 85·0 85·5 , 75·0 77 ·0 79·0 80·0 
25883 .... 88 ·0 87·0 81·0 83·0 78·5 83·5 82·5 84 · 5 71·0 78 ·5 77 ·0 79·5 
25907. . . . 68. 5 70 . 0 69. 0 69. 5 68. 5 69. 5 71 . 5 70·0 61·0 64·0 65· 0 63·:'5 

Total.. ... 804-·5 810·0 · 774--5 -805·5·-,74 ·5 798·5 / 94·5 797. 5 1682. 5. 
----
739·5 739 ·0 736·5 
-----

Average .. 80·4 ~77.48{).677.479.8j~ 79.8,~ 74·0 73·9 73·6 

WEIGHTS OF SHEEP IN POUNDS- (con:';inued). 

Group Ill. 
-- - ---- --

1933. 
. j 

4.1. 118.1.11.2. 115.2.j 2.3. ji7.3.130.3.jl3.4.127.4.jlo.5.j25.5.J 8.6. jzzi j 6. 7. j21. 7.j 4.8. 117.8.j3L8.115.9.j28.9.ji2.10.j26.10.Js.n. j24.u.js.l2.122.12 5.l. 119.1. 

64·0 64 ·5 63·5 61·0 63·5 66 ·0 67·5 67·5168·0 67·5 67·0 70·5 68 ·~ 71·5 69·5 69·5 70·0 71·0 70·0 70·5 71·0 73·5 
74·0 75·0 73·5 69 ·5 72·5 72·5 71·5 75·5 74·5 73 ·0 75 ·0 74·5 74· _· 78·0 74·5 73 5 73·5 74 ·0 74·0 77 ·5 74·5 75·5 
74·5 79·5 78·5 77 ·5 81·5 83·5 82·0 84·0 82·5 85·0 83·5 85·0 84·~ 90·0 89·0 85 5 86·5 90·0 89 ·5 91·5 89·0 88 5 
57·5 60·5 60·0 58·5 59·5 61·5 61·5 64 0 63·0 64·0 63·5 63·0 61 i 64·5 63·0 62·0 63·0 63 ·0 64 ·0 65·0 66 ·0 68 ·0 
72·0 71·0 70·0 66·5 69·0 70·5 72·5 74 ·5 74·0 74·0 74 ·5 77·0 74 · 78 ·5 76 ·5 78·0 77·5 73·5 72·5 74·0 71·5 74·5 
69 0 71·5 68·5 70·5 72·0 74·0 75·0 76·5 77·5 76·5 77·0 80·0 79· ~ 83 ·0 

·I 
75·5 80·0 78 ·0 81·0 77 ·0 80·0 79·5 84·0 

;i 
56·5 57 ·5 59·5 57·0 60·0 64·0 64·5 67·0 65·0 67 ·0 66·0 67·0 64· 4 67 ·5 66·5 67·5 63·5 68 ·0 66·5 68·5 68·0 69 ·0 
57·5 58·5 58·5 57·5 57·5 58 ·5 58 ·5 60 ·0 60·5 60·5 61·5 65 ·0 62 ·D 67·0 63·5 66 ·0 66·0 67·5 67·5 67 ·5 65 ·0 66 ·5 
65·5 68·0 69·5 69·0 71·5 72·0 73·5 75·5 77·0 77·5 78·5 80·5 78·d 82 ·0 82 ·5 84·0 88·0 89·0 90·0 91·0 89·5 91·5 

--~-
590·5 607·0 601·5 587·0 607·0 622·5 626 ·5 644·5 642·0 645·0 646·5 662·5 646 ·~ 682·0 660 ·5 666 ·0 666 ·0 677·0 671·0 685·5 674·0 691·0 

65·6 67·4 66·8 65·2 67·4 69 ·2 69·6 71 ·6 71 ·3 71·8 71·8 73·6 n.r 75·8 
r 

73 ·4 74 ·0 74·0 75·2 74·6 76 ·2 74·9 76·8 

Group IV. 
I, 

62·0 62·5 62·5 62·5 64·0 64·0 64·0 62·0 61·0 61 ·5 62 ·5 62·5 60· t 64 ·0 64·0 63·5 61 ·5 60·5 61·5 64·5 63·0 63 ·5 
66·5 67·0 64 ·5 64 5 67 5 66 ·0 67·0 66 ·0 63 5 68 0 71·0 69·5 68· } 71·5 68 0 68·0 70·0 72 ·0 72·5 68·0 68 ·5 70·5 
75 ·0 74·5 74·0 74·0 73 ·0 74·0 76·5 74 ·0 73·5 73 ·0 75 ·5 74 ·0 73 - ~) 78·0 76·0 72·0 73 ·0 76 ·0 74 ·5 75 ·0 75·5 75·5 
63 ·5 63·5 65·5 64 ·0 64·0 63 ·5 65·0 64·5 63·0 65·5 64·0 69·0 66 .t, 67·5 63 ·0 63·0 58·5 64·5 59·5 63·5 64·0 68·5 
68·0 69·0 65 ·5 66·0 67·5 68·5 70·0 67·0 68 0 69·5 69·5 72·5 67· ~ 71 ·0 71·5 70 ·0 62·0 67·0 68·5 66·0 65·0 70·5 
68·5 70·5 70·5 69 5 71·0 71·0 74·0 71·5 71 5 71 5 71·5 73·5 71 ~· 76·6 74 ·0 75·5 70 5 70·0 71·5 73 ·0 73 ·0 74·0 
60 ·0 60·5 60·0 60·0 61·5 61·5 63·0 59·5 59· 0 57·5 57·5 60 ·0 57. ,; 60 ·5 56·0 58·5 57 ·5 55·5 56 ·5 153 ·5 54·5 54·6 
65·0 68·0 67 ·0 67·5 69· 5 66·5 68·0 68 ·5 66·0 66·0 68 ·0 69·0 69 - ~~ 71 ·5 70 ·5 67·5 68·0 68·5 67·0 68·5· 68·5 67 ·5 
58 ·5 54·5 54·0 53·0 55·5 56·5 57·5 57 ·0 56·0 54 ·0 53·5 57 ·0 55·~ 57·5 56·5 56·0 56·5 57·0 55 ·0 55·5 55·5 57·0 
71·5 69·5 71 ·5 69·0 71·5 730 75 0 73·5 72·5 72 5 74·5 75 ·5 71· (1 75·5 72·5 78·0 68·0 68·0 68 ·0 67 ·5 64·0 67·0 
--------- - -- - -- - -------- - ------------4---- - - - --- - --- - -- - ---------
658 ·5 659 ·5 655·0 650·0 665·0 664·5 680 ·0 663·5 654·0 659 ·0 667·5 682·5 660·fl 693·5 672·0 667 ·0 645 ·5 659·0 654·5 655·0 650·5 669·5 
------------ -------- --- - - --- - ---------i-------- - -- - - ------ ------

65 ·9 66 ·0 65 ·5 65 ·0 66·5 66 ·4 68 0 66 ·4 65 ·4 65 ·9 66 0 68 2 66 ·0 69·4 67·2 66·7 64 ·6 65·9 65 ·4 65·5 65·0 67·0 
~ 
I 

Group V. 
I 

64·5 65·5 67·5 61·5 62·0 63 ·5 62·0 62·5 60·5 60·0 58·5 59·5 60·'b 61·5 58 ·5 59·5 59·0 60·5 I 56·5 57·5 54·0 54·0 
73·5 79·0 78·0 77 ·5 76·5 79·0 80·0 79·0 77·0 77 ·5 79·5 80·5 82 ·0 79·5 78·5 78·0 78·0 81·5 78·5 83·0 80·5 79·5 
82·0 83·0 84·0 82·5 85·5 86 ·0 80·5 88·0 85·0 86·5 84·5 86·0 88· 5 87·5 85·5 88·0 81·5 76·5 74·5 70·0 67·5 6H·5 
58·5 55·5 56·0 56·0 58·0 56·5 56·5 66·5 56·5 59·0 54·0 57·5 56• ,0 56·5 55·5 54·0 54·0 54·0 50·0 55·0 50·0 53·5 
79·5 78·0 80 ·5 79 · 5 81·0 79·5 75·5 78·5 81·0 79 ·5 78·5 81·5 80·0 83·6 81·0 84·5 82·5 82 ·5 81·5 86·0 81·0 83·5 
83·0 86·0 89·0 87·5 88·0 90·5 89·0 92·5 92·5 92 ·5 94·0 95·5 94·5 94·0 96·5 96·5 98·5 101 ·0 [102·5 103·5 98·5 102·5 
75 ·0 74·5 78·0 77·5 75 ·5 78 ·5 78·5 78·0 77·0 76 ·5 70·5 15·0 78·,0 76·0 76·5 79·5 74·0 71·5 74·5 80·0 72·5 7i·5 
78·5 82·0 79 ·0 Sick. Died 22.4.3 3. I 

81·0 77·5 79 ·0 81 ·0 82·0 83 ·0 75 · 0 82 ·5 80·5 80 ·5 79·0 85·5 80· '0 86·0 85 ·0 87·0 84·5 i 87·5 83·5 91 ·0 88·5 90·5 
64·0 65. 5 66 . 0 62. 0 67 ·0 66·5 68·5 70·0 67·5 69·5 69·0 71·5 70·5 71·5 69·5 70·0 I 73·0 i 75·0 I 70·5 74·0 70·0 71·0 

74~ 757 . ~:665-'o 
----

665 .5 697.5 1677.5 68-~~ 667.5 69·2. 5 689 .'5 696. o 68~1 697. o J685.'o 690.5:672. o 100. o 739·5 675·5 683·0 662 ·5 669 ·5 
-----

73.9J77:5175 3 75 5 74 2 76.9'76077 376.3j77-4[751176.6,74.7TI.S 74·0 74.{3 75.7rn.9 75·1 75·9 73·6 74·4 

639-640 

72·0 68 ·0 63·0 
75 0 72 ·5 66·5 
90 0 89·0 82·0 
68·0 66 ·0 62·0 
74·5 71·0 64·0 
82·0 81 ·5 74·0 

66 ·5 65·0 59·5 
62 ·5 62·5 57·5 
88·0 88 ·5 73 ·5 

678·5 664·0 602·0 

75 ·4 73·4 66·6 

61·0 59·5 50 ·5 
68·0 64·0 62·5 
74 ·0 69 ·5 67 ·0 
61 ·5 57·0 55·5 
67 ·5 63·5 62·0 
73·0 70·0 65·5 
54·5 51·0 49·0 
67 ·5 64 ·0 60·0 
58·0 55·0 50·5 
64·5 61·0 56·5 
--- ---
649·5 614·5 579·0 
- - ----
65·0 61 ·4 57 ·9 

52·5 51·0 46·0 
80·5 79·0 71·5 
61·5 58·5 Died 1 
Sick. Die d 29.1 
81·0 80·5 74- ·5 

103·0 100·0 92·5 
75·0 74·5 67·5 

83·5 85·5 81·0 
70·0 68·5 63·0 

607·0 ;59~5j~6 ~ Q _ 

75.9l74.7/7o.9 

63·0 64·5 
63·5 62·0 
78·5 79·5 
61·0 59·5 
59·0 56·5 
69 ·5 69·0 

56 ·5 54 ·5 
54·5 53·5 
73·0 72 ·0 

578·5 571·0 

64·3 63·4 

52·0 47·0. 
59·5 58·0 
66 ·0 62·0 
53·0 54·5 
61·5 54·0 
65 ·0 69 ·0 
48 ·5 48 ·0 
58 ·5 58·0 
46 0 45·0 
58·0 53·5 
-----
568·0 539·0 
------

56 ·8 53·9 

45·5 49·5 
69·5 65·5 

3.12.33. 
2.33. 
73·0 73·5 
92·5 88·5 
66 ·5 63·5 

75·0 75·5 i 
59·0 60·0 

~81·o-[47~0~ 

68.7168-ol 

61·0 
60·5 
80·0 
59 ·0 
59·5 
68 0 

50 ·0 
53·5 
67·0 

558·5 

62 ·0 

45·5 
52 ·5 
58·0 
48 ·0 
53·0 
58 ·5 
44·5 
52·5 
Died 
51 ·0· 
---
,~62 ·5 
·--

51 ·4 

48·5 
66·0 

71·0 
89·5 
62·5 

74·0 
58·5 

470·0 

67 ·1 I 

I 



LUCIEN L. ROUX. 

WEIGHTS OF SHEEP IN POUNDS-(con:1:nued). 

Group III. ExPERIMENT 1 A. 

1933. 1934. 

6.7. 121.7.1 4.8. 1 17.8.131.8.1 15.9. 128.9.1 12.10.126.10.18.11.124.11.18.12.122.12.1 5.1. 1 19.1.1 1.2. 1 16.2.1 2.3. 1 16.3.129.3.1 13.4.126.4.1 12.5. 129.5. 1 9.6. 123.6. 1 7.7. 121.7.1 ~.8. 1 18.8.131.8.1 15.9.129.9.1 13.10.127.10.1 10.11. 124.11.18.12. 

71 ·5 69 ·5 69·5 70·0 71·0 1 70 ·0 70 ·5 71 ·0 73·5 72·0 68 ·0 63 ·0 63·0 64·5 61·0 64·5 61·5 60 ·5 65·0 67·0 615·5 67·0 66 0 66 ·5 71·5 66 ·0 66·0 67·5 61·5 68·0 66 5 Slaughtered 7.9.34. 
78 ·0 74 ·5 73 5 73 ·5 74·0 74 ·0 77·5 74·5 75·5 75 ·0 72·5 66 ·5 63·5 62·0 60·5 60·0 58·5 58·0 58·5 60 ·0 5,9·0 60·0 61·0 60·0 64·0 59·0 56 ·0 59·5 6 ·5 57 ·0 Slaughtered 23.8.34. 
90·0 89 ·0 85·5 86 ·5 90·0 89·5 91·5 89·0 88·5 90·0 89 ·0 82·0 78·5 79·5 80·0 81 ·5 79·0 80·0 80·0 80·0 76·5 77. ·5 80·0 78 ·5 83·5 84·0 1:1'2 0 83·0 8 ·5 85·5 85·5 84·5 88 ·5 89 ·5 89 ·0 I Slaugjhteredl 1.11.34. 
64 ·5 63·0 62·0 63 ·0 53 :0 64·0 65·0 66·0 68·0 68 ·0 66·0 62·0 61·0 59·5 59 ·0 62 ·0 60·0 60·0 62·5 65 ·0 65·0 64·0 65·0 61 ·5 62·5 63·5 63·0 63·5 6 ·0 64·5 64·0 64·0 66·5 Slaughtered 12.10.34. 
78·5 76·5 78·0 77·5 73·5 72·5 74·0 71·5 74·5 74·5 71·0 64 ·0 59·0 56·5 59·5 61·5 56·5 56·5 59·0 66 ·0 63·0 61 ·5 64·5 61·0 70·5 64·5 63·5 66·5 6 ·5 65·0 66·0 Slaughtered 14.9.34. 
83 0 75 5 80 0 78 0 810 77 0 80 0 79 5 84·0 82·0 81 ·5 74·0 69·5 69·0 68 ·0 67·5 67·0 66·0 70 ·5 73 5 73·0 71·5 69·0 72·0 76·0 77·0 73·5 72·5 7 ·0 75·5 75 0 Slaughtered 7.9.34. 

67·5 66 ·5 67 ·fi 63 ·5 68 ·0 66 5 68 5 68 0 69 0 66·5 65·0 59·5 56·5 54 5 50·0 56·0 54 ·0 53·0 56·0 57·0 57·0 57·0 60·0 53 ·5 58·0 57·5 55·5 55 0 51 ·5 56·0 58·0 57 ·5 Slaughtered 22.9.34. 
67 0 63·5 66·0 66·0 67·5 67 5 67 5 65 0 66 5 62 ·5 62 ·5 57·5 54 ·5 53·5 53 ·5 57 ·0 54·5 55 5 55·0 59·5 58·0 59·5 61·0 61·5 64·5 63·5 62·5 65 0 6 ·0 64 ·5 68 ·0 66 0 66 0 68 0 68·0 Slaughtered 1.11.34. 
82 ·0 82·5 84·0 88 ·0 89·0 90 0 91 0 89 5 91·5 88 ·0 88 ·5 73 ·5 73 ·0 72·0 67·0 74·0 70 ·5 68·0 73·0 77·5 76 0 79·0 82 ·5 79 5 85 ·5 85 ·5 87 0 87 5 8 ·5 88 0 87 5 88 0 88·5 88·5 88 ·0 Slaughtered 27.10.34. 

682 ·0 660 ·5 66~o 666 ·0 677 o 67106855 674 0 69lo 6785 6640 602 057~ 57105585584 ·0 561 5 557 55795 6o~5 593 o 597060905940 636 06205609 0620063 ~0 624- 05705 501 53(;95 246o 245 0--------,--
_ ___ . ------- - - -----------·-~·--~-----· ---------· --· ·---- - ---- _. -"-- ------'---- _ _ _!_ _ j__ ------·- ----__________ ._ . __ ...!.... ' 

75·8 73·4 74·0 74·0 75 ·2 74 ·6 76·2 74 ·9 76·8 75·4 73 ·4 66·6 64 ·3 63·4 62·0 64·9 62·4 61·9 64 ·4 67·3 65·9 66·5 67·7 66·0 70 ·7 68·9 67·7 68·9 7d· 9 69 ·3 71·3 71·6 77·4 82 ·0 81 ·7 

Group· IV. 
J 

64 ·0 64 ·0 63·5 61 ·5 60·5 61 ·5 64·5 63·0 63·5 61·0 59·5 50·5 52·0 47·0 45 ·5 49·0 45·0 46 ·0 47·5 48·0 48·5 48 ·5 48·0 48·0 50 5 50·0 50 ·0 55·0 l5 52 ·5 Slauo· htered 30.8.3 4 ·I 
71 ·5 68 ·0 68·0 70·0 72·0 72·5 68·0 68 ·5 70·5 68·0 64 ·0 62 ·5 59·5 58·0 52·5 56·0 54·5 55·0 60·0 62 ·0 63·0 59·5 62·5 58·0 62·5 57·5 62·0 65·0 6 ·0 61 ·5 63·0° 58·5 62 ·5 siaug htered 4.1o.1r. 
78·0 76 ·0 72·0 73·0 76·0 74·5 75·0 75·5 75 ·5 74·0 69·5 67·0 66 ·0 62·0 58·0 61·5 .59·0 61·0 ' 63·5 66·0 68·0 67 ·0 67·5 66·5 66·5 65·0 64·0 68·5 6 ·0 62 0 66 0 66·0 68·5 Slaughtered 4.10.3 4. 
67·5 63 ·0 63 ·0 58 ·5 64·5 59·5 63·5 64·0 68·5 61 ·5 57·0 55·5 53·0 54 ·5 48 ·0 55 ·5 50·0 53·0 55·5 58·5 56·5 56·0 55·5 53·0 59-·0 55·5 58·5 62·5 6 ·5 58·5 65·0 60·5 60·5 Slaughtered 4.10.3 4 

; I 71 ·0 71 ·5 70·0 62·0 67 ·0 68 ·5 66 ·0 65·0 70·5 67·5 63 ·5 62 ·0 61·5 54·0 53 ·0 59·0 53 ·5 55·0 61 ·0 63·0 58·0 63·0 63·5 58·0 62·:.o 57 ·5 61·0 64·5 6 ·5 58·5 64·0 59·0 Slaug htered 27.9.3 4. 
76·6 74 0 75 ·5 70·5 70 ·0 71 ·5 73·0 73·0 74·0 73 ·0 70 ·0 65·5 65·0 59 ·0 58·5 62·0 58 ·5 61·0 67 ·0 67 ·0· 65·0 65·5 66·0 68·5 7d .·5 69·5 67 ·0 72·5 7~-5 68·0 69·5 69·0 Slaug htered 22.9.3 4. 

, I 60 ·5 56 ·0 58·5 57·5 55·5 56·5 53 5 54·5 54·5 54·5 51 ·0 49·0 48·5 48·0 44·5 49 ·5 45·0 47 ·0 50·0 51·0 52·5 51·5 53 ·5 55·0 57·0 53·5 56·0 56·5 5~·5 48·5 Slaug htered 30.8.3 4. 
, 71·5 70 ·5 67 ·5 68·0 68·5 67·0 68·5 68·5 67 ·5 67 ·5 64·0 60 ·0 58·5 58·0 52·5 58 ·5 53·5 57·0 57·5 61·0 58·0 60 ·0 61 ·5 61·0 63·0 62·5 62·5 61 ·0 61 ·5 58·5 64·0 Slaug htered 14.9.3 4. 

57 ·5 56 ·5 56 ·0 56 ·5 57 ·0 55 ·0 55·5 55·5 57 ·0 58·0 55·0 50·5 46·0 45·0 Died 16.1.3 4. I 
75 ·5 72 ·5 78 ·0 68·0 68·0 68·0 67·5 64·0 67·0 64·5 61·0 56·5 58·0 53 ·5 51·0 56·0 55 ·0· 56·0 60·0 62 ·0 62·0 63 ·5 62 ·0 63·5 66·0 · 64 ·5 65 ·0 67·5 64 ·0 65 ·0 Slaug htered 30.8.3 4. 

]693 ·51~2 ·Oj66~~164~51~~~~~~~~~~5 ·~1~0 ~~~~~1649~1~~~~~~~~~~~~~39~1~~~~~~~147~~~49~~~~-~~. 53~~~~1·5 -1534 -~~~~~~~~~~~~~~~- ~~~~~~~~~~~~£_ ·~~~~o~~~~~~3 -~ ~~151===1===1===1===1 ~=== 
69 ·4 67·2 66 ·7 64 ·6 65 ·9 65·4 65·5 65 ·0 67·0 65·0 61·4 57·9 56·8 53·9 51 ·4 56·3 52·7 54·6 63 ·6 59·8 59·0 59 ·8 60·0 59 ·1 61 ·9 59 ·5 60·7163·7 6l · l 59·2 65·2 62·6 63 ·8 

Group V. 
! 

) 61·5 58·5 59·5 59·0 1 60·5 
1 

56·5 57·5 54 · 0 54·0 52·5 51·0 46·0 45·5 49·5 /t 48·5 53·0 50·0 48 ·5150·5 54·5 51 · 5 51·0 51·0 52·0 55·0 53·5 52·0 54·0 5h ·5,52·0 I Slaug ,htered 1 23.8.3 14. 
) 79·5 78·5 78 ·0 78·0 81 · 5 78·5 83·0 80·5 79·5 80·5 79·0 71·5 69·5 65·5 · 66·0 69·0 63·5 64·0 69·0 70·5 70·0 71 ·5· 70·5 65·5 69·0 69·5 66·5 70 ·5 7b·O 71·5 69·5 71·0 68·5 69·5 I 71·0 I 61·5 I 61·0 I 58·0' 1 Slaughtered 14.12.34 . . 
5 87·5 85 · 5 88·0 81·5 76·5 74 ·5 70·0 67·5 63 · 5 61·5 58·5 Died13.12.33. j 
) 56·5 55 · 5 54·0 54·0 54·0 50 ·0 55 · 0 50·0 53·5 Sick. Died 29.12.33. 1 

) 83 ·5 81·0 84·5 82·5 82·5 81·5 86·0 81·0 83·5 81·0 80·5 74·5 73·0 73·5 71·0 · 71·0 70·0 69·0 69·5 72·0 71·0 69·0 70·0 69·5 75·0 72·0 71·5 70·0 7Q·O 70 · 0 Slaughtered 23.8.34. 
) 94 ·0 96·5 96·5 98·5 101 ·0 1102·5 103·5 98 · 5 102·5 103·0 100·0 92 ·5 92·5 88·5 89 · 5 90·5 89·0 85·0 88·0 89·5 89·5 89·0 91·5 93·0 93·0 95·0 95·0 96 ·0 9k ·5 96·5 93·0 90·5 90·0 90·0 94·5 85 ·5,86·0 I Slaug,htered 7.12.34. 
) 76 ·0 76·5 79·5 74·0 71·5 I 74·5 80·0 72·5 7i·5 75·0 74·5 67·5 66·5 63·5 62·5 69·0 60·0 69·0 63 · 0 64 · 0 68·5 68·0 63·0 60 ·5 68·0 62·0 62·5 · 64·0 5~·0 58·0 60·5 58 ·0 60·5 56·0 59·5 57·0 57·0 56·5 Slaughtered ' 14.12.34. 

) 86·0 85·0 87 ·0 1 84 ·5 j 87 ·5 1 83 ·5 91·0 88 · 5 90·5 83·5 85·5 81·0 75·0 75·5 74·0 76·0 72·0 70·0 69 · 5 69·0 · 65·5 66·5 65·5 63·5 71·5 65·0 55·0 57·0 6~dJ 56·0 55·5 55·5 Slaughtered 22.9.34. 
; 71·5 69·5 . 70·0 ! 73 ·0 i 75 · 0 70 · 5 74 ·0 70·0 71 · 0 70 · 0 68·5 63·0 59·0 60·0 . 58·5 62·0 57·5 59·5 60·0 63 · 0 62·5 59·0 58··0 59·0 65 ·5 61·5 61·5 63·5 6B·O 64 ·0 62 ·0 . 63·5 61·5 60 ·5 54·0 51 ·5 50·5 Slauglhtered 30.11.34. 

----- ' ---· ---~-------~------------ ---· - - --- ------ - - - · -------=-- --------· ~-------- ---- --- --- - ' 
~ 696·~ 6_86·5 :697·0 1 68~~690 · 5 :672 ·0 700·0 662·5 669·5 G07·0 ; s.97·5 1.~~? : Q _ 481 ~ 9 /476·~1~~~J489·5 i46~J 46[) ~ ~_1~6-~·5 ~~~ : 5 478·5 _ ,47~~ 16~~ - ~~ -~ 49~~1478 · ~1~~~~~~~~ 46~~ 340 · ~ 33S·~~~~ 276·~ 27~ 25~ 254·~~4· ~ ! -~ 
i 77·3 76·3 177·4 176·1 176·6 174·7 77 ·8 73·6 74·4 75·9 174·7 170·9 68·7 168 ·0 167·1 169·9 166·1 166·4 167 ·1 68·9 68·4 69·0 1 67 ·U I Q', ·] 171·0 I 08·4 166·3 167·8 67·4 66·9 68 ·1 67·7 70 ·1 69·0 69 ·8 63 ·8 63·6 57·2 

639-640 

I·~ ~· 

___.. 



SEX PHYSIOLOGY OF SHEEP. vVEIGHTS OF SHEEP IN POUNDS-(continued). 

APPENDIX lA. TABLE VI. Group VI. 

" 1932. . .. 1933 . 
Sheep 

No. 
13.10. 126.10.,10.11.124.11.18.12.121.12. 

I 
18.1.1 115.2.[ 117.3.130.3.1 13.4.1 27.4 . 1 10.5.125.5. 1 123.6.1 1 21.7. 1 

I 
17.8.131.8.[ 15.9.128.9. 112.10.,26.10.18.11.[24.11.18.12. 122.12. 

I 
19.1. 1 1 16.2. 1 116.3.[29.3.1 4.1. 1.2. 2.3. 8.6. 6.7. 4.8 . 5.1. 1.2. 2.3. 13.4. 

I 
15257 .... 73 ·0 75·5 72·0 75·5 73·5 770 74 ·5 76 ·0 179 5 80 ·5 82 ·5 81 ·0 78 5 82 0 79 5 80·5 77·5 78 0 75 5 73 5 67·5 68·0 66·0 67 ·5 66 ·5 69· 0 65 ·5 73 ·0 75·0 74·5 70 ·0 174 ·5 82 0 78 ·0 80·5 81·0 83 ·5 86·0 83 ·0 85 ·5 
15327 .... 81·0 83·5 78 ·5 80·0 81·5 84 5 85·0 85·0 88 ·5 86· 5 90·0 88 ·0 87 ·5 87 ·0 85 ·5 85 ·5 85·0 83·0 81·0 79· 0 70 ·5 73·0 71·5 68·5 65 ·5 71 ·0 72 ·0 70·5 74 ·0 69·5 70·5 76 ·0 74 ·0 76 ·0 78·0 78·0 81 ·0 82·5 81 ·0 81·0 
21504 .. .. 60 ·0 64 ·0 62·0 67.·0 66·0 69 ·5 69· 0 67·5 71·0 70·5 72 ·5 69· 0 71 ·0 71·0 68 ·5 66·5 66·0 63 0 61·5 57·0 57· 5 54 ·5 49 ·5 49·0 50·5 54·5 55 ·5 58·0 60·5 61 ·5 56·5 63·0 64 ·5 57·5 64 ·5 66 0 66·0 66·0 69·5 70 -5 
21607 .... 59·5 63·5 59·0 58·0 63·5 62 0 64·5 65 ·0 69 ·0 67 ·0 70·0 70 ·0 73 ·0 69 ·5 68 ·0 66 0 65·5 66 5 63 ·0 57·0 57·5 54·5 55 0 53·0 54 5 61 ·5 Killed by do gs 29.9 .33. 
24928 .... 67 ·5 70 ·5 65·0 69·5 69 0 70 5 68 0 71 ·5 72 ·5 74·0 73·0 73 ·0 74 ·5 74 ·5 73 ·0 74 ·0 73 ·5 75 ·0 70 ·5 66·0 62·5 64·0 59 ·5 56·5 62·0 64·5 67 ·5 70·5 73 ·5 71·0 67·5 71·5 74·0 73·5 76 ·0 770 79 5 82·5 82 0 85 -0 
25873 .... 77 ·0 82 ·0 78·0 81 ·0 81·5 84 ·5 81·0 83 ·0 87 ·5 85 ·5 87·5 88·0 91·0 88 ·5 86 ·5 86 5 85 ·0 87·0 82 ·5 81·0 75 ·5 74·5 71·5 72·0 73·0 76 5 78 ·0 79 ·5 85·0 84·0 79· 5 84·0 86 ·5 86 ·0 88·0 88·0 89·0 91·0 88·0 iH -5 
35501. ... 64·5 71 ·5 63·5 70 ·5 72 ·0 71·5 71 ·0 74 ·0 79·5 76·0 74 5 73 ·5 80·0 75·5 76·0 77 ·0 76·0 78·0 72·0 73 ·0 67 5 61·0 64 ·0 65 ·5 62·5 68 5 67-0 72·0 79·5 74·0 73 ·0 76·0 80 ·5 81·0 84·5 80·5 85 ·5 88·0 83·0 84 -5 I 
35496 .... 64 5 69·0 68·0 67 ·5 72 ·0 77·0 75 ·0 77·0 82 5 82·0 85 ·5 86 5 89· 0 87·0 86·0 85·5 84 ·5 81·5 80 ·0 76·0 74·5 71 ·5 68·0 68·5 72·5 75 ·0 75 ·0 81·0 85·0 87·0 83 ·0 92 ·5 95·0 95 0 101·0 101 ·5 104·5 105 ·0 100 0 101 ·5 
35502 . . .. 74·0 77 ·5 68·5 74·5 72·5 76·0 77 ·5 78·0 80 5 79 ·0 83·0 82 ·5 83·5 83 0 82·5 77 ·5 76·5 73·0 73 5 67 ·0 63 ·0 59·5 61·0 61·0 63·5 68· 5 62 ·5 71·5 74·0 70 ·0 68·0 69 ·0 66 ·5 71 5 77·0 78·0 79·0 81·0 75 ·0 78 ·5 
35497 . ... 79 ·0 83·0 79·5 83·0 85·5 89·0 87· 5 87 ·5 93·5 92·5 95·5 95· 5 94 ·0 94 ·0 93·0 93·0 92· 0 91 ·0 86·5 82·0 78·5 74-0 72 ·0 71 5 73·5 81 ·5 84 ·5 90·5 95·5 99·0 90 ·0 92· 0 100·0 99 5 105·0 102·5 105·5 105·0 105 ·5 106 ·5 

------------------- - ----- - - - - - -- ------
Total. .... 

Average .. 

15351. ... 
15921. . .. 
22210 .... 
22547 .... 
24955 .... 
25105 ... . 
25908 .... 
25938 .... 
35503 .... 
35504 . . .. 

T 

A 

otal. .... 

verage .. 

15 

697·0 
--

69 ·7 

74 ·5 
73·0 
66·5 
63 ·0 
72·0 
61·0 
62 ·0 
64·5 
72·0 
90·0 
---
698 ·5 
- -
69 ·8 

l 

740·0 694·0 
-----

74 ·0 69·4 

77 ·5 76·0 
75 ·0 72·5 
69 ·5 66·5 
68·0 65·5 
81·0 71·5 
67 ·5 61·5 
66·5 63·5 
72·0 66 ·0 
76·5 74·5 
95 ·5 91·5 
--- - -
749·0 709·0 
-----

74·9 70·9 

----------- - - --- - ----- - -------- - ---- - - - - --- - - - ------------------- ----
727 5 737 ·0 761·5 753 ·0 764 ·5 804·0 793·5 814·0 807·0 822 ·0 812·0 798 ·5 792 ·0 771·5 776·0 746·0 711·5 674·5 654·5 638·0 633·0 644 ·0 690·5 627·5 666·5 702·0 690·5 658 ·0 698 ·5 723 ·0 718·0 754·5 752·5 773 ·5 787·0 767 ·0 784·5 
- -------------- - - - - ----- - - - -

72 ·8 73·7 76 ·2 

TABLE VII. 

82·0 82 ·0 181·5 
78·0 81 ·0 81·5 
65 5 63 ·5 69 ·0 
68·0 72·0 74 ·0 
77·5 75·0 80·0 
66·0 68 ·5 70·5 
69 0 70·5 73·5 
69·0 70 ·0 72 ·0 
76·0 76 ·0 80 ·5 
94·0 96·0 96·5 
------
745·0 754·5 799· 0 
----- -

74·5 75·4 79 ·9 
I 

- - - --- - - --------- - - - -------- -------------------- - - - -------- ------- - -
75 ·3 76·4 80·4 79 ·4 81 ·4 80·7 82 ·2 81 ·2 79 ·8 79·2 77 ·2 77·6 74·6 71·2 67·4 65 ·4 63·8 63 3 64 ·4 69·0 69 7 74 ·1 78·0 76·7 73·1 77 ·6 80·0 79 ·8 83·8 83·6 86 ·0 87·4 85·2 87·2 

Group VII. 

80·5 82·0 90 ·0 87·0 90·0 89 ·0 89 ·5 89 ·5 89 ·0 87·5 87 ·5 87·5 86·5 85·5 83·5 78·0 78 ·0 79·5 83 ·5 86 ·0 90·0 90·0 89·5 92·0 87·5 90·5 94·0 91·5 95·5 93·5 94·0 92·0 89·0 93·0 
80·5 80 ·0 87·0 85·0 87·0 84 ·5 88·0 86 ·0 86 ·5 88 ·0 86 ·5 90·0 89· 5 87 ·0 87 ·0 82·0 81·5 84·0 84 ·5 90 ·5 93·0 93·5 98·0 94·5 83 ·5 88 ·0 90·5 87·5 89·5 91 ·0 90·5 92·5 89·0 90 ·5 
67·0 67 ·5 75 0 72 5 74·5 74 ·5 81·5 76 ·5 79 ·0 79 0 79·0 83·0 81·0 82 ·0 78 5 81 ·0 75·0 78·5 76·5 78·5 80·0 80·5 85·0 85·5 74·5 79 ·5 82·0 80 ·5 84·5 85·0 83 0 86 ·0 82 5 85 ·0 
72·0 71·5 79 5 75·0 76 ·0 79· 0 84 ·0 80·5 78 ·0 78·5 80·0 79 ·5 79· 5 78·0 76·0 75·0 77·0 77·0 79·5 84·0 87·0 89·5 91·5 89·5 85·0 87 ·5 89·5 88 ·0 92·5 92·5 95 5 93·0 91·0 91·0 
77·0 77·0 84·0 82 ·5 85·0 85 ·5 88·5 85 0 85·0 85·0 89 ·0 89· 0 90·5 90 ·0 90·0 88·0 87 ·5 87·0 88 ·0 94· 0 94·5 97·5 99·0 101·5 91 ·5 93·5 96·0 95·5 97·5 98·5 96 ·0 98·0 93·0 96 5 
68 ·5 68·5 76 ·0 74·0 75·5 76 ·5 74 ·0 78 ·5 76·0 75 5 78·0 76 ·5 770 76 -0 75·0 73 ·0 74 0 74 ·5 76·5 83 0 85 0 88 ·0 91·0 91-0 83·5 84 5 89-5 89 ·0 91·5 91·5 92·0 92·0 90·0 90 0 
73·0 75·0 79 ·0 80·0 80·0 82 ·0 84 ·5 80·5 81 ·0 81·5 79· 0 81·5 79 ·0 77·0 78·0 76·5 76 ·0 76·5 79 ·5 82·0 84·0 84·5 87·5 87·5 80·0 85·5 84·5 83·6 86·0 85·5 87·5 88 ·0 86 ·0 84 5 
69·0 70·5 78 ·5 76·0 77·5 76 0 81·5 79 ·0 78·5 80 ·5 77·5 80 ·5 78 ·5 78 ·5 75·0 72 ·5 72·0 71 ·0 70 ·5 76 ·5 79· 5 80 ·0 82·0 81·0 73·5 77 ·7 78 ·0 78 ·0 80·0 78·5 79 ·0 80·0 80·0 76 ·5 
76·5 79·5 83 ·0 83·5 82·0 86·0 85 ·5 89 ·5 87·5 89·5 92·0 94 ·5 91·0 89·5 89 ·0 91·0 90 ·5 92·5 92·0 96·5 97 ·0 97·0 102·0 103 0 94·0 96·5 99 ·5 99·5 102 5 105·5 103·0 102·0 102·0 102·0 l 
95 0 95·5 102 ·0 99 5 101·5 102 ·0 105·0 100 ·5 101 ·5 101·5 101 ·5 104·5 103 ·0 102 ·5 97·5 99 ·5 98·0 102·5 102·0 107 ·0 107·0 109·0 114 ·0 114 ·0 101·5 104 ·5 105 ·5 103·0 108 ·5 106·5 108·0 106 ·0 105·0 108·0 ] 

----------------------------- -------------- - - --- ------------ ------------------- -- - - -------- ---
759 ·0 767·0 834 ·0 815·0 829 ·0 835 ·0 862 ·0 845 ·5 841·0 846·5 850 ·0 866 ·5 855 ·5 846·0 828·5 816 ·5 809·5 823·0 832·5 878·0 887·0 909·5 939·5 939·5 853·5 887·5 909·0 896 ·0 928·0 928·0 928 ·0 929· 5 907·5 917 ·0 £ 
------ ----------- - ----- --------------- ------ - - --------- - --------------------- - ------

75·9 76·7 83·4 81·5 82 ·9 83 ·5 86 2 84 ·6 84 ·1 84·6 85 ·0 86 -6 85·6 84·6 82·8 81·6 81-o I 82-3 83 ·2 87 ·8 88 ·7 91·0 94 ·0 94·0 85 ·4 88·8 90·9 89·6 92·8 92-8 92 ·8 93 ·0 90·8 91 ·7 

2 
2 
2 
2 

Sheep 
No. 

1500 .... 
2059 . . . . 
5025 . . .. 
5948 ... . 

35708 . .. . 
3 
3 
3 
3 
3 

5732 .... 
5994 .... 
7058 .... 
7059 ... . 
7061. ... 

T otal. .... 

tverage .. 

TABLE VIII. 

10.5.[25.5., 8.6. 123.6. 1 6.7. 121.7.[ 

I 
87 ·0 88 ·0 87 ·5 86·5 84 ·5 86·5 
91·0 82 0 83·0 89 -0 78·5 79·5 
92·0 90·0 92·0 90·0 89·0 89·5 
84 ·5 84·5 85 ·5 83·5 83·5 86·0 
78·5 75·6 77·0 75·0 74·5 69 ·0 
71·5 73·5 71 ·0 69·0 68·0 68 ·0 
91·0 89·0 94·5 90·0 88·5 88 ·0 
86·5 85·5 84·0 85 ·0 82 ·0 78·0 
82·0 88·5 90 ·0 80 ·5 88·5 86·5 
92-5 92 0 90·5 77-5 83 0 83·5 

- -------- - - -----

81>!!:5 s~~ ~ s2::''f o ~ 814·5 

85 . 6 85 . 0 85 . 5 82 . 6 82 . 0 81 ·4 

4.8. 

82·5 
76·0 
84·5 
82 ·0 
70·0 
67·5 
84·0 
78·5 
84·5 
82 ·0 
--
791·5 

79· 2 

1933. 

117.8.[31.8.115.9. 1 28.9.112.10.126.10.1 8.11.124.11.,8.12.122.12. 

80·0 80 ·5 79· 5 85·5 85·5 84·0 87 ·5 88 ·5 78 ·5 83·0 
75 ·5 72·5 76·0 80·0 79·5 81·0 85·0 87·5 82·0 85·5 
79· 0 81 ·0 85·5 86 0 88·0 90 ·0 95·5 98 ·0 84·5 90 5 
78·0 77 ·5 77·5 81 ·5 80·5 82·6 88 ·5 86·5 81·0 84·0 
67 ·0 67·0 72 ·5 75 ·5 77 ·0 78·5 84 ·5 78·0 76 ·0 80·0 
63·0 61·5 66 ·5 70·0 67 ·0 73 ·5 75 ·0 74·0 67·0 69 ·0 
80·0 80 ·5 84·5 90·0 89·0 90·5 96·0 98·0 92·0 95·0 
75·5 75 ·0 82 ·0 85 ·0 85 ·0 88·0 92 ·5 92·5 86 ·0 89 ·5 
81·0 82·0 85·5 84·0 88·5 90·0 89· 5 94·5 84 ·0 90·0 
79·5 79 ·0 85 0 91·5 go 6 98·5 97 ·5 99 5 91·5 97 5 
------------------ - - - ------
758 ·5 756 ·5 794 ·5 829 ·0 830·5 856 ·5 891 ·5 897 ·0 822 ·0 864·0 

- - --- ------
76·8 75 ·6 79·4 82 ·9 83 ·0 85 ·6 89 ·2 89 ·7 82·2 86 ·4 

I 

1934. 

5.1. 119.1.1 1.2. 116.2.1 2.3. 
I 

16.3.129.3.114.4.[28.4.[12.5.129.5.[ 9.6. 123.6.1 7.7. 1 21.7.1 4.: 

86·5 82 5 87·0 86 ·5 91·5 91·5 86·5 84 ·5 89·0 86·0 84·6 85·5 80·5184 ·5 84 ·5 91 
88·0 87·0 89 ·0 89·5 90·5 92·0 90·0 88·5 88·0 86·5 87·0 82·0 80 ·5 82 ·5 80·5 86 
93·5 95·5 97 ·0 98·6 97·5 98·0 96·0 98·0 97·0 96·5 94·0 90·5 87·0 . 90·5 87·0 95 
87·0 86 ·5 88 ·5 87 ·0 90·0 89· 5 89·0 91·0 88·6 87·5 86·0 82·5 82 ·0 84 ·5 84·0 82 
83 ·0 82 ·0 86·0 83·5 85 ·5 84 ·0 83 ·0 84·0 85 -0 80·5 75 ·0 80·5 72·0 71 ·5 75·5 76 
71·5 72 ·0 72 ·0 71·0 - 63·5 65 ·0 68·0 67 ·6 65 ·5 67 ·0 64·0 64 0 66·5 64·0 69 
96·5 97·0 101·0 99·5 - 92·5 92·0 92·0 90 ·5 89 ·5 87·0 87·5 81 ·5 90·0 90-5 97 
91·0 87·0 95 ·0 90·5 85·5 83 ·5 84 ·0 83·5 82·0 78·0 76·5 76·0 68 0 75·0 79 ·0 81 
93 ·0 93·5 94 5 96·5 97·5 99·0 98·0 95·5 98-0 95 ·5 93·5 92·0 89 0 88·0 90·5 94 

103 5 1'02 ·5 103 5 100 0 105·5 106·0 1000 107 0 105·0 99·0 94·0 97 ·0 89·5 05 ·5 98-0 104 
---------------------------- -------
893 ·5 885 ·5 913 ·5 902·5 743 ·5 899 ·5 882 ·5 892·0 890·5 864·5 844·5 837·5 794·0 828·5 833·6 877 
- - - ----- --- - -- - ------- ------ -

89·4 88·6 91·4 90 ·2 92 -9 so o 88 ·2 89·2 89 ·0 86 ·4 84 ·4 83 ·8 79·4 82·8 83 ·4 87 . 
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~GHTS OF SHEEP IN POUNDS-(contin~ted). 

Group VI. 
. < 

1934. 

· 112.10.126.10.1 8.11.124.11.1 8.12.122.12. 5.1. 
I 

19.1.1 1.2. 116.2.1 2.3. 1 16.3.129.3. j 13.4.126.4.112.5.129.5.1 9.6. 123.6.1 7.7. 121.7.1 4.8. 1 18.8.131.8.115.9.1 29.9. 113.10.1 27.10. 110.11.124.11.18.12.122.12. 

) 65·5 73·0 75 ·0 74·5 70 0174·5 82·0 78·0 80 ·5 81·0 83·5 86 0 83·0 85·5 81·5 81·0 79 ·5 79·0 75 0 73. 0 69 ·0 62 5 / 64 o . 67 ·5 72 0 77 ·0 78·0 81 ·5 Slaug htered 9.11.31 0 

) 72·0 70·5 74·0 69·5 70·5 76·0 74·0 76·0 78·0 78·0 81 ·0 82·5 81·0 81 ·0 78 ·5 80 ·5 78 ·5 78·0 75 ·0 68·0 68·0 64 ·5 64 ·5 64 ·5 67·5 68 ·5 64 ·0 72·5 60·0 70·5 67 5 69 ·5 
) 55·5 58·0 60 ·5 61·5 56 ·5 63 0 64·5 57·5 64·5 66·0 66 ·0 66·0 69 5 70 ·5 70·0 66·5 67 ·5 67·0 62 0 59 5 58·5 51·5 51 ·5 53·5 66·5 58·0 58·0 60 ·5 54·0 59·0 61 ·0 60·5 
) Killed by do gs 29.9 .33. 
) 67·5 70·5 73·5 71·0 67 ·5 71 5 74 0 73 ·5 76·0 77·0 79 ·5 82 ·5 82 ·0 85 ·0 81 ·5 80·0 79 ·5 79·5 73 ·0 73 0 67·0 64·0 62·5 66·0 72·0 75 5 71·0 77·0 71·0 Slaug htered 22.11. 
) 78 ·0 79·5 85·0 84·0 79·5 84·0 86·5 86·0 88·0 88 ·0 89· 0 91·0 88·0 91·5 91·0 89·0 88 ·5 90·0 85·0 83·5 79·5 72·5 71·0 77·0 81·0 84 ·0 83·0 83·5 73·5 80 ·5 80·0 82·5 
; 67 0 72·0 79 ·5 74·0 73 0 76 0 80 5 81 0 84 ·5 80 5 85 5 88 ·0 83·0 84 5 87 5 83 ·5 82 ·5 86 ·0 81 ·0 76 ·5 66 0 63 ·0 64·0 69 ·0 73 0 77 ·0 75 0 85·0 75·0 82 ·0 81 ·5 Slaug 
) 75·0 81·0 85·0 87·0 83 ·0 92 ·5 95· 0 95· 0 101 ·0 101 ·5 104·5 105 ·0 100·0 101·5 101·5 98·5 96·5 97·0 90·0 81·5 80·0 74 ·0 75·5 80·0 84·5 88 ·5 89·5 88·5 83 ·0 87·5 Slaug htered 
; 62·5 71 5 74·0 70 0 68·0 69· 0 66·5 71·5 77·0 78·0 79·0 81·0 75 ·0 78·5 78 5 73·5 71 ·0 72·0 69·5 63·0 59·0 56·0 56 ·0 62 ·0 63 ·0 68 0 65 0 72 0 64·0 68·0 65·5 71·5 
i 84·5 90·5 95·5 99 ·0 90·0 92 ·0 100 ·0 99 ·5 105·0 102·5 105 ·5 105·0 105 ·5 106 ·5 100·0 94·0 94·5 92·5 86·5 83·5 77·5 74 ·5 74·0 77·0 82·5 91·0 89·5 00·5 85·5 91·0 Slaug htered 
--- - ------ ------------------------ --------· ------------------ - ----------- - - - - --------- --- ---- - - - - - -
; 627 ·5 666 ·5 702 ·0 690 ·5 658 ·0 698 ·5 723 ·0 718·0 754·5 752·5 773 ·5 787 ·0 767 ·0 784 ·5 770 ·0 746 ·5 738 ·0 741·0 697·0 664 ·5 624 ·5 582 ·5 583·0 1"16·5 662·0 687 ·5 673·0 711·0 566 ·0 538·5 355·5 284·0 
- ------ ------- ----- ---------·--- - - --- ----------
l 69· 7 74·1 78 ·0 76 ·7 73 ·1 77 ·6 80·0 79· 8 83·8 83 6 86·0 87 ·4 85 ·2 87·2 86·2 83 ·3 82 ·0 82·3 77 ·4 73 ·8 69 ·4 64 ·7 64 ·8 68·5 73·6 76 ·4 74 ·9 79 ·0 70·7 76 ·9 71·1 71 ·0 

GToup VII. 

) 90·0 90·0 89 ·5 92·0 87·5 90·5 94·0 91·5 95 ·5 93·5 94 ·0 92·0 89·0 93·0 89·5 87·5 88·0 85·0 85 ·0 84·0 82 ·0 80·0 76·5 75·5 83·5 83 ·5 85·5 88·0 83·0 85·5 Slaug htered 
) 93· 0 93·5 98·0 94·5 83·5 88·0 90 ·5 87·5 89· 5 91·0 90·5 92·5 89·0 90·5 90 0 89·5 85·5 87·5 87·5 84·0 83 ·0 79·0 79·5 79·5 85·5 89 ·0 89· 0 tH·O 81 ·0 85·0 85·0 86 ·0 
) 80 ·0 80 5 85·0 85·5 74·5 79 ·5 82 ·0 80·5 84 ·5 85 ·0 83·0 86·0 82·5 85·0 85 ·5 84 0 84·5 88·0 81·0 81·0 76·0 77·0 76·0 77·5 80 ·5 83·0 84·0 81·5 75·0 Slaug htered 16.11. 
) 87 ·0 89 5 91 ·5 89·5 85 ·0 87·5 89· 5 88·0 92 ·5 92·5 95·5 93·0 91·0 91·0 91·0 91 5 90 5 92·0 90·0 87 ·5 85 ·0 80·5 82·5 85·0 88 ·0 89 ·5 90·0 91·0 81 ·0 83·0 84·0 84 ·0 
) 94 ·5 97·5 99 0 101·5 91 ·5 93·5 96·0 95·5 97·5 98·5 96·0 98·0 93·0 96 ·5 95·5 97·0 97 0 93·5 92·5 92·0 91·0 88·0 90 5 90·5 96 ·0 99·5 99·0 100·5 90·0 93·0 94 ·5 95·0 
) 85·0 88·0 91·0 91·0 83 ·.5 84·5 89·5 89·0 91·5 91·5 92·0 92·0 90·0 90·0 90·5 90·5 87·0 87 ·5 83·5 85 ·5 82·0 82·0 83·5 87·0 90·5 94: ·5 96 ·0 95·5 \:H·O 93·5 Slaug htered 
J 84 ·0 84·5 87·5 87·5 80·0 85 ·5 84·5 83·5 86·0 85 ·5 87·5 88·0 86·0 84·5 87·0 84 ·5 83·5 87·5 82 ·5 81·5 79 ·5 77·0 81·5 80·5 83·0 83 ·5 83·5 82·5 72·5 80 ·0 83·5 Slaug 
; 79· 5 80·0 82·0 81·0 73 5 77·7 78·0 78 ·0 80·0 78 ·5 79 ·0 80·0 80·0 76·5 79·0 77 ·5 79·0 77·5 76·0 72 ·5 70·0 67·0 64·0 67·5 Slaug htered 14.9.3 4. 

' 97 ·0 97·0 102·0 103·0 94·0 96·5 99·5 99·5 102·5 105 ·5 103·0 102 ·0 102 ·0 102·0 101 ·5 100 ·0 100 ·5 102·0 97·5 96·0 89 ·0 91·0 95 ·5 96·0 103·0 104·0 104·0 104 ·0 98·5 Slaug htered 22:II . 
I 107·0 109·0 114 ·0 ll4·0 101·5 104·5 105·5 103·0 108·5 106·5 108·0 106·0 105 0 108 ·0 106·5 104·5 102 ·0 103·5 101 ·0 100·0 98·5 95 5 97·0 102·5 103·5 106 ·0 106 ·5 109·0 Slaug htered 9.11.3 4. 
---- - ----------- - -- - - --- - - - - - - - - --- - - --- ------------- - - ------ ------------------------------

' 887 ·0 909· 5 939· 5 939· 5 853·5 887 ·5 909·0 896 ·0 928·0 928 ·0 928·0 929 ·5 907·5 917·0 916 0 905 ·5 897·5 904·0 876·5 864·0 836 ·0 817 ·0 828 ·5 841 ·5 813 ·5 832·5 837·5 843·0 672 ·0 520·0 347·0 265·0 
---------- --- - - ----------- - -------------- - ----- - ------------------------------ - <- ---------------

88·7 91·0 94·0 94 ·0 85·4 88 ·8 90·9 89 ·6 92 ·8 92 ·8 92 ·8 93·0 90·8 91·7 91·6 90·6 89·8 90 ·4 87·6 86·4 83·6 81·7 82 ·6 84·2 90·4 92·5 93·1 93·7 84·0 86 ·6 86·7 88·3 
I ,I I 

Group VIII. 

1934. 1935. 

19.1.1 1.2. 116.2.1 2.3. 116.3.129.3. 1 14.4.128.4.112.5.129.5. 1 9.6. 123.6. 1 7.7. 121.7.1 4.8. 118.8.131.8.115.9.129.9. 113.10.127.10.110.11.124.11.18.12.122.12. 4.1. 

82·5 87·0 86·5 91·5 91 ·5 85·5 84·5 89·0 86·0 84 ·5 85 ·5 80·5 84·5 84 5 91·5 93·0 94·0 91·5 96 ·0 96 ·5 95·5 Slaug htered 9.11.3 4. 
87·0 89·0 89 ·5 90·5 92·0 90·0 88·5 88·0 86·5 87·0 82 ·0 80·5 82·5 80·5 86·5 88·5 88·5 90 ·5 91·5 88·0 92·0 81·0 86·5 88 ·0 Slaug htered 14.12.34. 
95 ·5 97·0 98·5 97 ·5 98 ·0 96·0 98·0 97·0 96·5 94 ·0 90·5 87·0 90·5 87 0 95·0 96 ·0 97·0 99·0 98·5 97 ·5 99·5 91·0 96·5 96·5 Slang htered 2l.l2.34. 
86·5 88·5 87·0 90 ·0 89 ·5 89·0 91·0 88 5 87·5 86 0 82·5 82·0 84 5 84 0 82 0 83·5 84 5 84 5 89·0 87·0 88·5 79·5 84·0 87 ·5 87·0 85·0 
82 ·0 86 ·0 83·5 85 ·5 84·0 83·0 84·0 85·0 80·5 75 ·0 80·5 72·0 71·5 75 ·5 76 ·5 80 5 82·5 83·0 89·5 84 ·0 87·0 79·0 Slaug htered 22.11. 34. 
72·0 72 ·0 71 ·0 - 63 ·5 65·0 68 ·0 67·5 65 5 67 ·0 64·0 64·0 66·5 64·0 69 0 70 0 75·0 79·0 82·5 84·5 84·5 74·5 Slaug htered 16.11. 34. 
97·0 101·0 99·5 - 92·5 92 ·0 92·0 90·5 89· 5 87·0 87·5 81 ·5 90 ·0 90·5 97·0 99·5 101 ·5 100·5 107·5 105·0 107·0 95 ·5 98·0 Slaug htered 7.12.34. 
87·0 95·0 90 5 85·5 83·5 84·0 83·5 82 0 78 ·0 76 5 76·0 68 ·0 75 ·0 79 0 81 ·0 83·5 82 5 84·5 87·0 88 0 86·0 79·0 83 ·0 87·0 89·0 Slaughtered 4.1.35. 
93·5 94 ·5 96·5 97 ·5 99·0 98·0 95·5 98·0 95·5 93·5 92·0 89 ·0 88·0 90·5 94 ·5 95 ·5 99·0 101 ·0 100·5 99·5 101·5 Slaug htered 9.11.3 4. 
02·5 103·5 100·0 105 5 106·0 100·0 107 ·0 105 ·0 99· 0 94·0 97 ·0 89·5 D5·5 98·0 104·0 105 ·0 108 5 109 ·5 ll1 ·5 ll1·0 109 0 103 ·5 103·5 105 0 106·0 Slaughtered 4.1.35. 
-- - - - --------- - - ----- ------------------- - ----------------------- ------
85·5 913 5 902·5 743 5 899·5 882·5 892·0 890·5 864·5 844 ·5 837·5 794·0 828 ·5 833 ·5 877·0 895 ·0 913·0 923·0 953·5 941·0 95 ·0 ·5 683·0 551·5 464 ·0 262 ·0 -
--- ------------------------------ ---------------------- - -- ----------------
88·6 91·4 90·2 92·9 so 0 88·2 89·2 89 ·0 86·4 84·4 83 ·8 79·4 82·8 83·4 87·7 89 ·5 91·3 92·3 95 ·4 94 ·l 95·0 85·3 91·9 92·8 86 6 -

641- 643 

'1935. 

4.1. 

69 ·5 
61 ·5 

34. 
83·0 

htered 

LUCIEN L. ROUX. 

ExPERIMENT 1 A. 

Slaughtered 11.1.35. 
Slaughtered 11.1.35. 

Slaughtered 11.1.35. 
14.12.34. 

30.11.34. 
76·0 Slaughtered 11.1.35. 
30.11.34. 
---
290·0 

72·5 

30.11.34. 
85·0 

34. 
82 ·5 
91·5 
7.12.34. 

htered 14.12.34. 

34. 

---
259·0 
--

86·3 



SEX PHYSIOLOGY OF SHE:£1~ . 

rrABLES IX-XVI: OESTROUS OBSERVA~'IONS . 
TABLE IX. 

Group I . 

1932 1933 
Sheep 
No. 

I I I I 
I 

I I I I I I I I I I I I I I I I I 

July. Au gust. Sept. Oct. 
I 

No;·. Dec. Jan. Feb . March. April. May. June. July. August. Sept. Oct. Nov. Dec. • Tan. Feb . March . April. May. 

29252 "' ,27 15, - - - - - - 14, 5, 22 8, ~5 14,31 ,17 5, 24 - - - - - - ,23 12, 30 ,17 5, 23 
S:: <;-:l 29270 OM - 1, 17 - - - - - ,24 12, 18 15, 1, 17 4, 19 6, 22 - - - - - - - - - -29324 43~ - - - - - - - 8, 24 13, 30 15, i 1, 18 4, 21 7, 24 10, 26 12, - - - - - - 2, 19 6, 22 
c<l • 

29325 i>~ - - - - - - - - 15, 2, 19 ,24 ,28 ,17 - - - - - ·- - - - 3, 28 

,<;-:t 

29328 <ll - - - - - - - ,22 10, 26 11, 28 ,16 2, 19 5, - - - - - - - 14, 31 - ,19 
w.-o 

29340 .DQJ 
- - - - - - - - ,23 12, 3, 22 12, 31 - - - - - - 9, ,22 

0 () 

- - - -29805 w >=! - - - - - - - 15, 4, 22 9, 27 15, 1, 19 8, - - - - - - - 2,20 6, 24 12, 30 
5 s 29815 
~s 

- - - - - - - 8, 24 14, 1, 18 5, 23 9, 27 - - - - - - - - 6, 23 ,28 15, 32476 ~ 8 - - - - - - - - 3, 20 7, 24 - - 15, - - - - -

I 
- - - - -32491 0 - - - - - - - - 16, - 12, - - - - - - - - - - - 6, I 

I 
TABLE X. 

35508 "' - - - - - - - ,17 ,24 11, 30 - 4, 22 10, - - - - - -- ,22 11, 29 ,16 4, 21 E 

>=l<;-:t 
35509 .s~ - - - - - - 14, ,20 9, 26 12, 30 ,16 3, 20 - - - - - - ,18 7, 12, 14, ,19 4, 29274 ~t-: - 15 , - - - - - 4, 10, 27 13, 1, 18 4, 21 8, 26 12, 29 - - - - -- - - ,16 -

' 
29279 i>~ 

7, 24 10, 26 14, >-<<;-:l - - · - - - - - - - - - - - - - -- - - - -29335 
<l) - - - - - - - - 4, 21 7, 24 12, 31 15, '19 - -
rn.-o 

- - - -- - - - -29341 
.DQJ 

- - - 5, 23 - 14, ,18 6, ,10 
0 c.> - - - - - - - - - - - - - -29793 "' >=! 

- - - - - 6, 22 8, 25 12, 29 15, 2, 20 10, - 11, 1, 19 5 

p <J) - - -
- - - -- - -29827 0 s - - -- - - - - ,18 8, 27 13, l, 19 7, 26 13, ,20 - - - - - - - 4, 11, 29 

~s 32480 
"' 0 - - - - - - - - 8, 25 - - - - - - - - - - - - - ,19 32493 o<-> ·- - - - - - - -- ,29 - - - - - - - - - -- - - - 7, 23 ,. 
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• • 

I;UCIEN L. ROUX. 

TABLES IX-XVI: OESTROUS OBSERV A'riONS. ExPElUMENJ' lA. 

1933 1934 1935 I 

I I I I I I I I I I I I I I I I I I I 
I Date slaughtered. 

May. June. July. August. Sept. Oct. Nov. Dec. Jan. Feb. March. April. May. Jnne. July. An g. Sept. Oct. Nov . Dec. Jan. 
I 

14,31 ,17 5, 24 - - - - - - ,23 12, 30 ,17 5, 23 9. 27 15, 2, - - - - - l.ll.34. 
1, 17 4, 19 6, 22 - - - - - - - - - - - - - - - - - - 15.8.34. 
1, 18 4, 21 7, 24 10, 26 12, - - - - - - 2, 19 6, 22 8. 20 12, 28 14, 30 ,16 3, 20 6, 22 10, 26 12, Not slaughtered. 
,24 ,28 ,17 - - - - - - - - - 3, 28 15, 2, 20 7, - - - - - 4.1.34. 
,16 2, 19 5, - - - - - - - 14, 31 - ,19 - - - - - - - - 7.9.34. 
12, 31 - - - - - - - - 9, - ,22 - - - - - - - - - 7.9.34. 
15, 1, 19 8, - - - - - - - 2,20 6, 24 12, 30 ,16 4, 23 10, - - - - - 28.12.34. 
5, 23 9, 27 - - - - - - - - 6, 23 ,28 15, ,19 - - - - - - - 27.9.34. 

- - 15, - - - - -

I 

- - - - - 6, 26 - - - - - - - 22.9.34. 
12, - - - - - - - - - - - 6, 10, - 3, - - - - - 4.1.35. 

I 

G?'Mtp I I. 

4, 22 10, ,22 11, 29 ,16 4, 21 8, 25 113, 1, 1.11.34. 
,16 3, 20 ,18 7, 12, 14, ,19 4, 22 9, 12.10.34. 
1, 18 4, 21 8, 26 12, 29 ,16 ,23 10, 12.10.34. 
14, 15.8.34. 
12, 31 15, ,19 ,27 14, 31 21.12.34. 
14, ,18 6, ,10 ,17 28.12.34. 
12, 29 15, 2, 20 10, ll, 1, 19 5, 21. 9, 26 28.12.34. 
l, 19 7, 26 13, ,20 4, 11, 29 5, 24 12, 28.12.34. 

,19 10, 28 21.12.34. 
7, 23 ,26 ,29 15, 21.12.34. 

(:)43- 644 



SEX PHYSIOLOGY OF SHEEP. 

OESTROUS OBSERY ATIONS-(continued). 

APPENDIX lA. TABLE XI. Group Ill . 
----- - -- -- -~ -- - - ---- -

1932 1933 1934 

Sheep --
No. 

I I I 
March. I 

I I I 
I August. I 

I 'I I I I I I I I 
July. Aug . Sept. Oct. Nov. Dec. Jan. Feb. April. May. June. July. Sept. Oct. Nov. Dec. J an. Feb. March. April. May. June. 

I 
I 

35499 - - - 8, 13, ,16 - - - - - - - - - I _ , - - 11, -

35498 U2 - - -- - - - ,23 9, - 14, - - - - - - I - - · - - -q . 
29258 oCN - - ---- - - 3, 22 ~27 15, ,20 8, - - - - - - I ---· ,16 - 9, 27 ' 13, ,H 

~~ 29265 c:lt-: - - - · ,21 - 15, ,20 7, - -- - --- - - - ! - ·-· 13, 30 - 5, 22 ,28 
29273 >-.:~< 14, 1, 3, 19 5, 7, 23 9, 26 -- - - 11, 27 -1i)CN - - - - - - -- - - -
29283 rn"CC - - - - ,17 ,22 10, 28 15, - - -· --· - - - - -· . ,30 - - -

29330 
..a Q.) Died - - - · - - - - - - - -- - - -- --- - - -- - - - -0 C,) 

U2 q 22.11 .32 ;::1 Q.) 

29334 0 s - - - - - ,20 6, 23 ,27 - - - - - - - - - -· - 10, 27 - 1, 19 
32482 !3 s - - - - 15, - - - - - - - -- - --· 

I 
- - -· - - - ' ) 9, ~ 0 I.;;..; , 

32495 0 0 - -
I 

- - - 13, 30 - 3, - - - - -· -- --- - - · - - 12, ,17 I .21 8, 

- - - --

TABLE XII. Group IV. 

29261 ,24 l ,17 J·· 20 

7, 23 10, 26 11, 28 1, 7, - 1 ~~. - - - - - - - · 1 13, 30 
29268 ~ . - - - - - - ,20 6, 22 ,28 ,14 ,17 3, 20 7, 24 ~ -w ~ -· ·- - fi, 11, 2.8 . 
29298 oCN - - - - - - ,31 15, 4, 6 ' 9, 27 6, 23 9, 26 
29306 

~~ 
.~G 13, - - - - - 7, 26 15, 3, 21' 10, 28 14, 10, 28 ,25 12, 1, c:lt": -

29309 :> -.:!< ,29 15, 4 , - -

I 

- 12, 29 ,16 6, 24 11, 29 ,1 7 4, 21 9, 28 ,28 15, 3 , 20 1i)CN 
29316 rn"d -· - - - - - - ,27 ,17 4, 21 8, 27 14, 2, 21 ,1 6 
29822 

..OQ) )m - - - - - ,29 15, 7, 27 ,16 5, 14, l , 20 --0 0 

29825 U2 q - - - - - - - ,22 11, 29 ' ,17 5, 15, ,19 -;::1 Q.) 

29830 0 s - - - -- - - - 114, 5, 21 - --- Died -!3s 
I 16.1.34. gs 0 

35500 oo ,30 - - - - - ,28 14, 4, 20 6, 11, 29 15, ,19 6, 23 11, i -
i 

-- - -

TABLE XIII. Grotlp V. 

I I 6, 

I 

35507 ,22 - - - ,22 - 1, 8, 3, 21 10, 29 ,18 5, 24 12, 29 ,20 - - - - - - -
35506 U2 0, 26 12, 29 - - ,23 - -· ,26 ,28 - 4, 21 8, 26 12, 29 ,16 3, - - - --- -- ,27 12, 29 ,16 ,20 7, 

~ . 
35505 oC'l 11, 28 ,16 - -· - 2, - 5, 23 14, 4, 15, 2. 21 9, 28 -- - Died - - - -

·.-<M +> • 13.12.33. c;lt-

13367 
> . ,19 s, 23 9, ,18 14, 31 ,17 6, 24 10, 14, 31 ,16 3, 20 Died ,_,oo - - - - - - - -
~"d 29.12.33. 

,.QQ) 

1!5329 0 0 ,26 - - - - - -· ,22 11, 27 13, 30 ,16 2, 21 8, - - - - ( - -- -
2L658 ~ ~ 9, 25 11, 29 15, - - - - - - 13, 30 15, 1, 17 3, 19 5, 22 7, 23 8, - - -- . -- - - 7, 23 8, 24 10, ' 

25876 0 s ,17 - - - - - - - 3, 22 7, - ,16 4, 22 8, 26 14, 12, 29 15, 3, 20 6, ll, 
!3 s - - -- - -· --

25882 "' 0 ,25 12, 30 ,17 - ,28 ,16 ,21 8, Died - - - - - - - · - - ---
~0 24.2.33. 

25883 ,22 G, 27 - - 4, - 4, - 11 28 14, 2, 19 4, 20 ,24 - - - --- - ,19 - 13, 
25907 ,23 10, - - - - - 15, 1 4,' 7, 24 ,28 14, 1, 17 ,20 - - ·-- - - 8, 24 11, 14, ,1 7 

I I I 

16 645-046 

~ 



,24 I 13. 30 ,17 , •• 20 6, 22 ,28 ,14 , 17 
15, 4, 6 , 9, 27 
7, 26 - 15, 3, 21' 10, 28 
. 16 6, 24 11, 29 ,17 
,27 ,17 4, 21 8, 27 
15, 7, 27 ,16 5, 
,22 11, 29 ' ,17 5, 
14, 5, 21 

14, 4, 20 I 6, I u, 29 

8, 3, 21 10, 29 ,18 
,28 4, 21 8, 26 
5, 23 . 14, 4, 15, 

,17 6, 24 10, 14, 31 

,22 11, 27 13, 30 ,16 
- 13, 30 15, 1, 17 

7, ,16 4, 22 
8, Died 

24.2.33 . 
I 11, 28 14, ,2, 19 15, 14, 7, 24 ,28 

I 

OESTHOUS OBSERVA'riONS-(contin·ued). 

Grmtp Ill. 

1933 

,-------~--------7-------~~------~--------~-------7--------~~~------~---F-e_b. Marc~~-~-April. 

Gro~tp IV. 

7, 23 10, 26 I ll, 28 
3, 20 7, 24 

-
14, - 1 10, 28 
4, 21 9, 28 
14, 2, 21 
14, l, 20 
15, 

I 15, I ,19 I 6, 23 Ill. 
Grou'p V. 

5, 24 12, 29 ,20 I 6, 
12, 29 ,16 3 ' 2. 21 9, 28 

,16 3, 20 

2, 21 8, 
3, 19 5, 22 7, 23 8, 
8, 26 14, 

4-, 20 ,24 
14, 1, 17 ,20 

I 

I -
Died 

13.12.33. 
Died 

29.12.33. 
-
-
-
·- · 

I -
-

645-046 

1, I 7, 

Died 
16.1.34. 

-

,19 

,16 
13,. 30 

. 30 

,27 

12, 29 

10, 27 
-

12, 

fi, 

,28 

12, 29 

-

15, 

8, 24 

1934 

May. I June. I July. I August. I Sept. ::.--/- - ---------

9, 27 113, 
5, 22 ,28 

,1~ 

ll, 27 

I ,17 = · I ~, 9, I ;· 19 I 
L~2--1 ___ 8, 

I 13, 31 

I - 11, 28 . I H,3o 
6, 23 9, 26 1 -
,25 12, I 1, 

I 15, 3, 20 
- ,16 

,19 

,16 ,20 7, JO, 27 
-

7, 23 8, 24 10, 26 11, 29 13, 29 
3, 20 6, 11, 

-

13, 
11, 14, ,17 ,21 6, 23 

1935 

Oct. I Nov. Dec. Jan. 

-------·· ----;-----

- i 

- i 

---

,16 

9, 

~ 

LuCIEN L. IWUX. 

ExPERUfENT lA. 

Date slaughtered. 

7.9.34. 
23.8.34. 
1.11.34. 
12.10.34. 
14.9.34 . 
7.9.34. 
Died 22.11.32. 

22.9.34. 
1.11.34. 
27.10.34. 

30.8.34. 
4.10.34. 
4.10.34. 
4.T0.34 . 
27;9.34. 
22:9.34. 
30.8.34. 
14.9.34. 
Died 16.1.34. 

30.8.34. 

23.8.34. 
14.12.34. 
Died 13.12.33. 

Died 29.12.33. 

23.8.34. 
7.12.34. 
14.12.34. 
Died 24.2.33. 

22.9.34. 
30.11.34. 



SEX PHYSIOLOGY OF SHEEP. 

OESTROUS OBSERVA'riONS - (continued). 

.APPENDIX lA. T.-mLE XIV . 
G1'oup 1/ I. 

I 

\ 

1932 
1933 

Sheep 
No. 

I 
I I I \ 

I 

I 
I Augmt. \ I I I Oc': . Nov. Dec. Jan. Feb. l\1arch. 

I 
April. May. June. July. Sept. Oct. Nov. 

I 
I 8 21 

I 

15257 ,22 ll, 27 13, 30 ,17 3, 20 
I 

1, ,2 
- - - ' 

- - -

15327 ~c"i 
- - - - - 13. 15, ,18 3, 7, 25 10, - - ·-

Z15o4 .s~ -- - -- - 9, 13, 31 - 3, 6, - - - - -

21607 -Po - - - - 5, 21 6, 24 10, 27 13, 30 ,17 3, Died - -

~~ 
1--< t~ 

30.9.33. 

24928 
<J) - - ,28 ,17 4, 21 9, 26 13, 1, 19 5, - - -
"'"O 

25873 
..0 <l) - - - - 4, 8, 25 13, 31 - ,18 6, 24 12, - - --
0 0 

35501 "' s:l - - 10, 3, 20 I 5, 22 9, 27 - - - - - --
::! <l) 

35496 0 s - - - ,24 13, 31 ,18 5, 24 11, 28 ,16 - - - -

-!:l s 35502 i£ 0 - - - - ,23 I2, 30 
I ,16 

3, 2I 8, 26 14, 1, - - -

35497 oo - - 15, ,23 I 10, 23 15, 1, I8 8, 12, 29 - - -

I934 

Dec. Jan. Feb. I March. I April. May. June. July. I August . 

l 15, ,I9 9, 2c I2, 15, I, 18 - IO, 

- - 4, 20 9, - - ,17 3, 5, 

-- - - - - 14, ,18 4, 6, 23 

- - - - - - - - - -

- - 8, 26 ,16 2, I9 ,24 10, 28 - 3, 20 

- - ,17 6, 24 ll, 29 ,17 3, 21 8, 27 -

-- - - 7, 27 13, 30 ,18 3, 21 8, 15, 

--- - ,18 8, 26 12, 29 ,I7 4, 22 IO, 27 15, 

- - ,23 I2, 30 ,I7 4, 22 8, 27 - -
- 3, 19 6, 13, 30 - 4, 21 ,26 13, -

I 
I 

I I 

15351 ~c"i - - - -- 6, 22 ll, 28 15, 3, 19 6, 23 10, 28 14, 31 - - - - 12, 2•3 ,16 6, 19 19, 26 13, 29 15, 2, I9 5, 22 

15921 00";> - - - ,23 9, 27 15, ,20 7, 25 12, 29 ,17 5, 24 - - - 11, 29 ,16 - 1, ,24 12, ,17 4, 23 ,26 

222IO :Pc: - - - - - 3, 18 ,20 ,24 ,26 13, 30 - - - - - - - IO, 27 - ,19 - ,26 

22547 ~~ - - - - 13, 1, 18 ,19 5, 22 - 9, 26 12, 28 - ,16 - - - 3, 8, 25 
I 10, _ 12, 23 ,30 - 2, 

s...t-

24955 
IJ) - - - - - - 5, 8, ,26 12, - - - -- - - - - - - - ,21 

w.-o 
25I05 

..0 IJ) - - - - - 4, 21 7, - ;16 ,21 7, - - - - I2, 29 ,16 7, 26 ,30 ,I8 5, 22 10, 27 I4, 

0 0 

25908 
rn p - - - ,14 l, I8 7, 25 11, 20 ,I7 4, 22 10, 15, 1, - -- ,18 5, 23 9, 27 ,17 3, 21 9, 27 14, 2, 6, 

::! <l) 

25938 8 s - - - - 8, ·- - ,24 ll, - - - - - - - - - ll, 15, - - -

35503 t;S - - - - ,28 ,18 5, 23 12, 29 ,I7 5, 23 ,3 1 - - - ,30 ,18 ,23 
1 .16-

- 7, 25 12, - 6, 24 

<l) 0 

35504 oo - - - - - 15, 4, 22 9, 27 15, 2, 20 8, 26 13, - - - - 2, 19 7, 25 3, 2I 10, 28 15, 3. 22 8, 27 

\ 

TABLE XV. 
Group VII. 

TABLE XVI. Group VIII. 

I933 
1934 

Sheep 
No.-

\ I \ August. I I 
I I I I I I I I 

I August. \ I I I May. June. July. Sept. Oct. Nov. Dec. Jan. Feb. March. April. May. .Tune. July. Sept. Oct. Nov. 

I 

21500 "' I, 16 3, 20 [ s, ll, 30 15, - - - I, 18 4, 2I 10, 27 13 30 
1 ,I7 2, I9 6, 24 10, 29 I5, 2, -

22059 
s:l • 3, I9 5, 22 10, 1, I7 3, 20 9, 25 I2, 27 I3, 30 ,I7 3, 20 4, - -
oM - - - - - -

·.-<0":> 
25025 -P . 3, 2I 6, 22 I2, - - - - - 7, 24 9, 26 14, I, 18 4, 21 7, 24 ll, - - - -

<ijl.Q 

25948 
i> • I, IS 4, 2I 8, 25 I2, 28 - - - ,26 ll, 28 I4, 2, 19 5, 22 9, 26 13, 30 ,I7 3, 21 7, - -

... .-! 

35708 ~.-o 2, . 20 6, - - - - - - ,24 10, 28 ,16 2, 20 7, 2~ 12, ,17 5, - - -

..0 il) 

35732 0 0 2, 19 5, 22 10, - - - - - - ,21 10, 26 I2, 29 ,I6 2, I9 6, 24 - - - -

35994 [fl ~ 3, I9 5, 2I 8, 24 IO, - - - - - 13, - 6, 23 9, 25 IO, 27 I3, 3I ,I6 2, I8 - -

5 s 37058 ... p 2, 19 5, 23 ll, 28 ,I6 3, - - - 4, 22 9, 26 15, 3, 20 7, 24 IO, 28 15, 2, 21 9, - -

37059 
..p H 1, I7 3, 21 1 8, 24 10, 27 - - - ,% I2, 15, 6, 9, 13, 15, ,20 ,22 12, 30 - -
m 0 

37061 bo 4, 22 6, I3, - - -- - - I ,I7 2, 18 16, 23 8, 24 ll, 27 I2, 28 I4, 3I ,16 ,18 
I 

- -

647-648 



L"CCIEN L. ROUX. 

OESTROUS OBSERVA'riONS-(continued). 
G7'0Up VI. EXPERIMENT 1 .\ . 

1933 1934 1935 

June. July. I August. I Sept. 

Date slaughtered. 

h. I April. I May. June. July. August . Sept. Oct. Nov. Dec. Jan . Feb. I March. I April. May. Oct. Nov. Dec. Jan. 

I 
I 

3, 20 8, 27 
I 

1, ,29 15, ,19 9, 26 12, 15, 1, 18 10, - 9.11. 34. 13, 30 ,17 - - - - - - - -
15, ,18 3, 7, 25 10, - - ·- - - 4, 20 9, - - ,17 3, 5, - - - - - 11.1.35. 

- 3, 6, - - - - - -- - - - - 14, ,18 4, 6, 23 - - - - - 11.1.35. 
6, 24 10, 27 13, 30 ,17 3, Died - - -- - - - - - - - - - - - - - Died 30.9.33. 

30.9.33. 
4, 21 9, 26 13, 1, 19 5, - - - - - 8, 26 ,16 2, 19 ,24 10, 28 - 3, 20 7, 25 - ·- - - - 22.11.34. 
8, 25 13, 31 ,18 6, 24 12, - - - ·- - - ,17 6, 24 11, 29 ,17 3, 21 8, 27 - - - - - - 11.1.35. 
5, 22 9, 27 - - - - - -- - - - 7, 27 13, 30 ,18 3, 21 8, 15, 4, - ·- - - 14.12.34. 
,18 5, 24 11, 28 ,16 - - - - --- - ,18 8, 26 12, 29 ,17 4, 22 10, 27 15, 3, - - - - 30.11.34. 
,16 3, 21 8, 26 14, 1, -

I 

- - - - ,23 12, 30 ,17 4, 22 8, 27 - - - - - - -

I 

11.1.35. 
10, 23 15, 1, 19 8, 12, 29 - - - - 3, 19 6, 13, 30 - 4, 21 ,26 13, - 3, - - - - 30.11.34. 

I 
I I I I 

G1'oup VII. 

15, 3, 19 6, 23 10, 28 14, 31 - - - - 12, 29 ,16 6, 19 I 9, 26 13, 29 15, 2, 19 5, 22 8, 25 
I 

12, 29 - - - 30.11.34. 
,20 7, 25 12, 29 ,17 5, 24 - - - 11, 29 ,16 - l, ,24 12, ,17 4, 23 ,26 - - - 10, 29 ,16 Not slaughtered. 
,20 ,24 ,26 13, 30 - - - - - - - 10, 27 - - ,19 - ,26 11, - - - - 16.11.34. 
,19 5, 22 - 9, 26 12, 28 - ,16 - - - 3, 8, 25 10, 12, 23 ,30 - 2, 4, - ,30 ,17 ,19 Not slaughtered. 
5, 8, ,26 12, - - - ·- - - - - - - - - ,21 - - - ,1!) - Not slaughtered. 
7, - ;16 ,21 7, - - - ~ 12, 29 ,16 7, 26 ,30 ,18 5, 22 10, 27 14, ,19 - -· - - 7.12.34. 
11, 29 ,17 4, 22 10, 15, 1, - - ,18 5, 23 9, 27 ,17 3, 21 9, 27 14, 2, 6, 2, - - - - 14.12.34. 

- ,24 11, - - - - - - - - - 11, 15, - - - - - - - - 14.9.34. 
5, 23 12, 29 ,17 5, 23 ,31 - - - ,30 ,18 ,23 - - 7, 25 12, - 6, 24 - - - - - 22.11.34. 
9, 27 15, 2, 20 8, 26 13, - - - -- 2, 19 7, 25 ,16 3, 21 10, 28 15, 3. 22 8, 27 15, - -- - - 9.11.34. 

E XVI. Group VIII. 

1933 1934 1935 

I I I 
I 

I I I I I I r I I I I I 

Date slaughtered. 

July. August. Sept. Oct. Nov. Dec. Jan. Feb. March. April. May. June. July. August. Sept. Oct. Nov. Dec. Jan. 
I 

8, 11, 30 15, - - - 1, 18 4, 21 10, 27 13 30 
1 ,17 2, 19 6, 24 10, 29 15, 2, - - - 9.11.34. 

10, - - - - - 1, 17 3, 20 9, 25 12, 27 13, 30 ,17 3, 20 - 4, - - - - 14.12.34. 
12, - - - - - 7, 24 9, 26 14, 1, 18 4, 21 7, 24 11, - - - - - - 21.12.34. 
8, 25 12, 28 - - - ,26 11, 28 14, 2, 19 5, 22 9, 26 13, 30 ,17 3, 21 7, - - ,16 2, 18 Not slaughtered. 

- - - - - - ,24 10, 28 ,16 2, 20 7, 25 12, ,17 5, - - - - - 22.11.34. 
10, - -- - - - - ,21 10, 26 12, 29 ,16 2, 19 6, 24 - - - - - - 16.11.34. 
8, 24 10, - - - - - 13, - 6, 23 9, 25 10, 27 13, 31 ,16 2, 18 - - - - 7.12.34. 
11, 28 ,16 3, - - - 4, 22 9, 26 15, 3, 20 7, 24 10, 28 15, 2, 21 9, - - -;- - 4.1.35. 
8, 24 10, 27 - - - .~5 12, 15, 6, 9, 13, 15, ,20 ,22 12, 30 - - - - 9.11.34. 
13, - - - - - l ,17 2, 18 16, 23 8, 24 11, 27 12, 28 14, 31 ,16 ,18 

I 
- - - - 4.1.35. 

647-648 



SEX PHYSIOLOGY OF SHEEP. 

APPENDJ;X lA. TABLE XVII. 
-

I 
Sexual Season (1932) 

Sheep 

I Dioe,tmue 
No. July-August. 

Periodicity of Duration. oestrus in 

1 

cycles. 
days. 

days. No. 
rn .:: . 

29252 oC'l 
•ric<:> 19 20 2 

29270 ~ . 
16 17 2 rot-

29324 (::~ - 0 0 Q;;C'l 
29325 .2] - 0 0 
29328 0 C) - 0 0 
29340 rn .:: - 0 0 p (j) 

29805 0 s - 0 0 
29815 ~ s - 0 0 (j) 0 
32476 oo - 0 0 
32491 - 0 0 

TABLE XVIII. 

35508 rn 0 0 
35509 §C'i 0 0 •ric<:> 
29274 ~l-.: 1 1 
29279 i>~ 0 0 ~C'l 
29335 "'"d 0 0 
29341 ,.o(j) 0 0 0 0 

29793 "' .:: 0 0 p Q.) 

29827 0 s 0 0 
32480 ~ s 0 0 Q.) 0 
32493 0 o ·· 0 0 

17 

I 
Anoestrous 

Period 
(1932-33) 

January. 
Septem bee- ~ 

days. 

182 
190 
200+ 
234+ 
213+ 
214+ 
206+ 
199+ 
222+ 
235+ 

08+ 
74+ 
72 
26+ 
23+ 
24+ 

2 
l 
1 
2 
2 
2 
2 
2 
2 
2 

25+ 
09+ 
27+ 
48+ 

Sexual Season (1933) 

February-August 
Periodicity of oestrus in days. 

19 17 17 17 19 17 17 18 19 
16 16 18 16 16 18 15 17 16 
16 17 17 16 16 17 17 17 16 17 l7 16 
18 17 35 34 19 
16 16 16 17 18 17 17 17 16 
17 22 19 20 19 
17 18 18 18 18 17 18 19 
16 18 18 17 17 18 17 18 
17 18 17 82 
57 

35 18 19 35 18 18 
37 17 17 17 18 16 18 17 
34 17 17 18 17 17 l7 17 17 18 17 17 
17 17 16 18 
17 17 17 18 19 15 34 
18 52 34 18 
18 17 17 17 17 17 17 18 21 
18 19 17 18 18 19 18 17 38 
17 

-

LUCIEN L. ROUX. 

TABLES XVII-XXIV: THE SEXUAL SEASONS. 
Group' I. 

ExPERIMENT lA. 

I 
Sexual Seatlon (1934) 

Anoestrous 
Period I Anoestrous Period 

(1933-34) 
(1934-35) Date slaughtered. 

Duration. Dioestrous September- February- August Dioes tmu e I Septem b"--J anua<y. 

cycles. January. Periodicity of oestrus in days. Duration. cycles. (Up to date 
slaughtered.) 

days. No. days. days. No. days. 

161 10 213 17 18 18 18 18 17 18 18 18 161 10 91+ 1.11.34. 
0 0 (see 1933-1934) 15.8 .. 34. 

149 10 389+ 
17 217 14 201 17 17 16 17 12 22 16 17 16 17 17 17 17 16 18 16 286+ 17 0 Not slaughtered. 

125 6 289 25 18 17 18 18 97 6 150+ 4.1.35. 

134 10 251 17 49 67 3 Ill + 7.9.34. 

98 6 253 72 73 2 138+ 7.9.34. 

144 9 236 18 17 18 18 18 17 18 19 18 162 10 140+ 28.12.34. 

140 9 251 17 36 17 35 106 5 100+ 27.9.34. 

135 5 325 20 21 2 88+ 22.9.34. 

58 2 358 35 54 90 3 154+ 4.1.35. 

Group II. 

144 7 226 19 18 18 18 17 18 17 18 1\) 161 10 92+ 
I 

1.11.34. 

158 9 2ll 19 33 33 35 16 18 17 174 8 95+ 
I 

12.10.34. 

207 12 229 68 17 86 3 94+ 12.10.34. 

69 5 458+ 0 0 (sec 1933-1934) 15.8.34. 

137 8 342 17 17 35 3 143+ 21.12.:?4. 

124 5 218 157 158 2 164+ 28.12.34. 

158 10 212 51 18 17 16 18 17 138 7 155+ 28.12.34. 

184 10 226 37 18 37 19 19 131 6 138+ 28.12.34. 

18 2 419 52 18 7l 3 146+ 21.12.34. 

1 1 403 16 33 33 17 101 5 128+ 21.12.34. 
.. 

-

649-650 



SEX PHYSIOtOGY OF SHEEP. LUCIEN L. ROUX. 

THE SEXUAL SEASONS-(continued). 

J\_PPENDIX 1A. TABLE XIX. Group III. ExPERIMENT lA. 
-

I 
I Sexual Season (1932) I I Sexual Season (1933) I Sexual Season (1934) I I 

Anoestrous Anoestrous Anoestrous Period 
Period Period (1934- 35) 

Sheep July-August (1932-33) (1933-34) September-January. Date slaughtered. 
No. Periodicity of Dioestrous September- February- August Dioestr.ous September- February-August Dioestrous (Up-to-date Duration. Duration. Duration. oe:strus in cycles. January. Periodicity of oestrus in . days. cycles. January._ Periodicity of oestrus in days. cycles. 

I 
slaughtered.) 

days. 
I 

cays. No. days. days. No. days. days. No. days. 

35499 - 0 0 199+ 33 34 68 3 389 1 1 119 + 7.9.34. 
35498 tiJ - 0 0 273+ 16 66 83 3 405+ 0 0 (see 1933-1934) 23.8.34. 
29258 §c-1 - 0 0 222+ 19 36 18 36 18 128 6 250 54 18 17 36 126 5 105+ 1.11.34. 
29265 

~~ - 0 0 212+ 53 35 18 107 4 278 17 36 17 36 108 5 106+ 12.10.34. ~t-; 

29273 p.~ - 0 0 205 + 15 33 16 16 33 16 16 17 163 9 288 16 17 2 110+ 14.9.34. fijG'l 
29283 Ul'"O - 0 0 236+ 36 18 18 18 91 5 287 1 1 161+ 7.9.34. 
29330 

,QQ) - 0 0 Died - - - - - - - Died 22.11.32. 0 0 
U1 1=1 22.11.32. p Q) 

29334 0 ~ - 0 0 239+ 17 17 34 69 4 317 17 34 18 7l 4 95+ 22.9.34. 
32482 ~s - 0 0 234+ - 1 1 443 37 38 2 115+ 1.11.34. a;> 0 
32495 oo - 0 0 232+ 17 34 52 3 343 35 35 17 36 18 142 6 57+ 27.10.34. 

I 
--

TABLE XX. Group IV. 

29261 ~ . - 0 0 215+ 17 17 18 17 16 18 16 17 16 16 17 186 12 125 37 38 2 204+ 30.8.34. 
29268 OG'l - 0 0 180 + 17 16 34 17 33 17 17 17 17 186 10 254 67 17 16 16 117 5 66+ 4.10.34. :a~ 
29298 ~t-; - 0 0 191 + 15 17 33 33 18 117 6 343 17 17 17 52 4 100+ 4.10.34. 
29306 p.~ 18 19 2 177 19 17 19 18 19 18 17 57 18 203 10 269 18 19 38 3 95+ 4.10.34. ... G'l 

29309 
a;> 17 20 38 3 129 17 18 18 18 18 18 18 18 17 18 19 198 12 273 17 19 17 54 4 99 + 27.9.34. Ul'd 

29316 ,Q<l) - 0 0 218+ 18 18 17 17 19 18 18 19 145 9 329 1 1 98+ 22.9.34. 0 C) 

29822 w 1=1 - 1 1 183 17 20 20 20 19 40 17 19 173 9 406+ 0 0 (see 1933-1934) 30.8.34. p <l) 

29825 0 s - 0 0 213+ 17 18 19 18 41 114 6 337 1 1 118+ 14.9.34 .. 
29830 ~ s - 0 0 205+ 19 16 36 3 302 - - - Died 16.1.34 <l) 0 
35500 oo - 1 1 181 17 18 16 17 35 18 17 34 18 17 19 227 12 353+ 0 0 (see 1933- 1934) 30.8.34. 

-
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APPENDIX lA. 

Sheep 
No . 

35507 
35506 
35505 
13367 
15329 
2 
2 

1658 
5876 

)5882 
2 
2 

5883 
5907 

15257 
15327 
21504 
21607 
24928 
25873 
35501 
35496 
35502 
35497 

18 

;§ • 
oCl 
'$~ 
cilt-
I> • ._.oo 
0 
Ul'""O 
,.D0 
0 0 
Ul l=i 
p 0 

0 s 
-ts 
Ul 0 00 

~ :;-i 
-3~ 
cilo 
I>~ 
-..r:--
0 
"'ro 

..DC!J 
0 0 
r/) l=i 
p Q) 

0 s 
~ s 
Q) 0 oo 

Sexual Season ( 1932) 

July-August 
Periodicity of Duration. 

Dioestrous 
oestrus in cycles. 

days. 

days. No. 

- 1 I 
17 17 17 52 4 
17 1~ 37 3 
17 18 17 53 4 

- 1 1 
16 17 1fl 17 70 5 

- 1 1 
18 18 18 55 4 
18 18 37 3 
18 19 2 

I 

r~r.UlLE XXII. 

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

Sexual Season (1933) 
Anoestrous 

Period 
(1 932-33) 

September- February-August 
January. Periodicit y of oestrus in days. 

days. 

122 40 38 23 18 20 19 19 18 19 18 17 22 
85 64 33 35 17 17 18 17 17 17 18 

107 65 18 19 21 41 18 19 18 19 
99 27 17 17 17 18 17 34 17 16 17 17 

210 17 16 17 17 16 17 19 17 
178 17 16 16 16 17 16 16 17 16 16 16 
169 19 16 68 18 18 17 18 18 
7l 18 36 18 Died 24.2.33 
68 61 66 17 17 18 17 16 16 34 

188 17 34 17 34 17 17 16 34 

138+ 17 16 18 17 17 17 17 18 19 36 
157+ 33 33 16 34 18 16 
125+ 32 18 33 34 
149+ 16 16 18 Hi 17 17 17 17 17 
144+ 17 18 17 18 17 18 18 18 17 
148+ 35 17 18 18 18 18 18 19 
126+ 21 17 16 17 17 18 
140+ 17 18 18 17 19 18 17 18 
139+ 17 18 17 17 18 18 18 18 18 
131+ 36 18 18 17 17 18 19 35 17 

LUClEN L. ROUX. 

THE SEXUAL SEASONS-(conl/imwd). 

Group V. 
:EXPERIMENT lA. 

i 

Anoestrous 
Sexual Season (1934) 

Anoestrous Period 

Period 
I (1934-35) 

(1933-34) 
September-.January. Date slaughtered. 

Duration. Dioestrous September- February-August Duration. 
Dioestrous (Up-to-date 

cycles. January. Periodicity of oestrus in days. cycles. slaughtered.) 

I 
days. No. days. days. No. days. 

17 289 0 (see 1933-19:14) 23.8.34. 
14 351+ 0 

255 ll 235 Hi 17 17 34 17 34 17 i 155 8 109+ 14.12.34. 

239 10 138+ I - Died 13.12.34. - -

215 12 163+ 
- - - Died 29.12.33. 

137 9 4ll+ 0 0 (see 1933-1934) 23.8.34. 

180 12 24-1 16 16 16 16 16 16 18 15 16 17 163 ll 52+ 7.12.34. 

193 9 240 17 17 18 17 17 35 62 7 156+ 14.12.34. 
- - - Died 24.2.33. 

- - -
263 10 178 145 146 2 101+ 22.9.34. 

187 9 230 16 17 34 33 35 16 17 16 
i 

185 9 52+ 30.11.34. 

192 ll 118 17 35 18 17 17 33 17 17 53 225 10 91+ 9.11.34 

151 7 177 16 17 100 16 33 183 6 159+ 11.1.35. 

ll8 5 341 35 16 33 17 102 5 141-f-- 11.1.35. 

152 lO Died 30.9.33. - - - Died 30.9.33. 

159 lO 186 18 18 17 17 35 17 18 36 17 18 18 230 12 68+ 22.11.34. 

162 9 188 17 18 18 18 18 17 18 17 19 161 10 168+ 11.1.35. 

107 7 283 20 17 17 18 16 18 17 38 20 I 182 10 101+ 14.12.34. 

143 9 216 18 18 17 17 18 18 18 18 17 119 19 197 12 88 + 30.11.34. 

160 10 205 17 18 18 17 18 17 19 125 8 

I 

198+ 11.1.35. 
I 

196 lO 126 16 18 35 17 35 17 36 17 52 244 10 88+ 30.11.34. 
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LUCIEN L. ROUX. 

~EX PHYSIOLOGY OF SHEEP. 

THE SEXUAL SEASONS-(contintted). 
ExPERIMENT 1,\. 

APPENDIX lA. TABLE XXIII. 
GrmtzJ VII. -- -- ·-·-- . -

-- -

I 

I 

Sexual Season ( 1932) Sexual Season (1933) 
Sexual Season (1934) 

Anoestrous 
Anoe3trous 

Anoestrous Period 

Sheep 
Period 

I Period 
(1934-35) 

No. 
July-August (1932-33) 

(1933-34) 
September-January. Date slaughtered, 

Periodicity of Duration. 
Dioestrous September- February-August Durat-ion. 

Dioes-trous September- February~ August Duration. 
Dioestrous (Up-to-elate 

oestrus in cycles. January. Periodicity of oestrus in days. cycles. January. Periodicity of oestrus in day::;. cycles. sbughterecl.) 

I 
days. 

I l 
days. No. days. days. No. days. 

days. No. days. 

U1 

15351 .§~ - - - 122+ 16 17 17 18 18 16 18 17 17 ]8 17 17 207 13 133 17 18 18 13 21 17 17 16 17 17 17 17 17 17 17 291 17 32+ 30.11.34. 

15921 +"o - - - 108 +- 17 18 16 36 17 18 18 17 18 19 Hl 214 12 108 18 18 44 54 18 36 17 19 34 259 10 105+ Not slaughtered. 

cil"""' 
22210 p. . - - - 147+ 15 36 34 33 17 17 150 7 222 17 84 68 16 186 5 66+ 16.11.34. 

'-<t-

22547 <D - - - 129+ 16 17 32 16 48 17 17 16 49 246 10 109 33 17 16 42 16 33 33 33 214 9 87 Not slaughtered. 

U1 ·'"0 

24955 ,.o<D - - - 180+ 33 49 16 99 4 404 
l 1 120 Not slaughtered. 

0 0 

25105 U1 .: - - - 148+ 17 17 70 35 17 157 6 157 17 18 19 Hl 35 18 18 17 18 17 18 36 251 13 79+ 7.12.34. 

;3 Q) 

25908 0 s -- - - 99+ 18 17 17 18 17 18 18 18 18 18 36 17 231 13 107 18 18 17 18 18 17 18 18 18 18 18 35 27 259 14 103+ 14.12.34. 

t5 s 25938 i(5 0 - - - 124+ 105 18 121 3 303 34 
35 2 122+ 14.9.34. 

35503 oo - - - 144+ 18 18 18 19 17 19 18 18 39 185 10 120 19 36 73 18 18 55 18 238 8 90+ 22.11.34. 

35501 - - - 131+ 17 18 18 18 18 18 18 18 18 18 180 ll 141 ]7 19 18 19 18 18 19 18 18 18 19 17 19 19 257 14 55+ 9.11.34. 

TABLE XXIV. 
Group Fill. 

21500 U1 - - - - 15 18 17 18 34 19 16 138+ 8 107 17 17 17 17 17 17 17 17 16 17 17 18 17 19 17 17 275 17 38+ 9.11.34. 

.: . 
22059 oM - - - - 16 17 17 18 69+ 5 174 16 17 17 17 16 18 15 16 18 18 16 17 46 247 14 101+ 14.12.34. 

:_;j~ 25025 ~l.Q - - - - 18 16 16 20 71+ 5 178 17 16 17 16 18 17 16 17 17 17 17 186 12 163+ 21.12.34. 

25948 
r> • - - - 17 17 17 17 17 18 16 120+ 8 120 16 17 17 16 17 17 17 17 17 18 17 17 17 18 17 256 16 99 Not slaughtered. 

'""'"""' 
-

35708 iil'"O ,_ __ - - - 18 17 36+ 3 231 17 18 16 17 18 17 18 18 35 19 194 ll 109+ 22.11.34. 

,.OQ) 
35732 0 0 - - - - 17 17 17 18 70+ 5 225 17 16 17 17 17 17 17 17 18 154 10 115+ 16.11.34. 

U1 .:: 35994 5 s - - -- - 16 17 16 17 16 17 100+ 7 186 52 17 16 16 16 17 16 18 16 17 16 218 12 80+ 17.12.34. 

37058 t3S - - -· - 17 17 18 18 17 19 18 125+ 8 122 18 18 17 17 19 17 17 17 17 18 17 18 19 19 249 15 117+ 4.1.35. 

37059 U1 0 - - - - 16 17 18 17 16 17 17 119+ 8 119 18 34 19 34 34 33 35 33 21 18 280 11 40+ 9.11.34. 

37061 00 
I 

- - - - 18 15 37 71+ 4 187 16 16 16 17 16 16 17 16 16 16 16 17 16 33 245 15 108+ 4.1.35. 

-

NoTE:­(a) In the above Tables XVII to XXI, the sexual season, 1932, is incomplete due to observations having been commenced near the end of the sexual 

season. 
(b) In Tables XXII and XXIII oestrous observations are seen to have been commenced during the anoestrous period, 1932~1933. 
(c) In Table XXIV oestrous observations are seen to have been commenced during the sexual season, 1933. 
(d) In Tables XVII to XXIV, the anoestrous periods 1934-1935 are seen to have been interupted by slanghtering. 
(e) In instances in which tho commencement or the termination of the sexual season and the anoestrous period were not observed a plus sign in-

dicates the probability of a longer period. 
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SEX l'l!YSIOL()(;y lH' Slll•:El' . LUCIE:"/ L ROLTX. 

l<'lrn<~l T I'.:~Cl.ES 01<' 'l'In: l'Ell!OJJIULTY ()F OESTLWGS. 

Al'J'L .X!ll:\ I .\. T .lilLE XXY. E .x 1·E1n~rnxT L,... 
Sc.I'/(({/ S/'llson. I !):)'(. Se.1·110/ Sc11su11 , I !):3:). 

Dny,; . 

Urou p I 

II 

T ota ls.. 

7 1 

5!) 

21) 

7!) 

--- - -- 1~ In 118. 1 l!l ~1~·0=1~- ): ~T1 :T1:= 1 :. 1 21. ~ 2. 1 :2:i 27. 1~1:~,,~l~ I-;. I~ ~1- 1 ~: +~ - 1 40. ~2· I '>:L .>7. 1 61. 1 6+ . ~. rGG. \Gs. j 10. i s2. 110G.1 Totals. 

I ·1 ·1 I I - -, -I ~I I I I I ' i I I --, I I 
I - I l -- I :.> l. ].) :n I.·: 7 ] -. I I I - - 1 -- -- I l - I - --1-1-' - -1 - l -- . - I - - -

I -1 - I) I I :.> :W I I 4 l - . I I :l I 2 l I I - - . - J - I - I - 1-- -1--
J I .l. .. . . . ~- 1- . I ~ - '.) I I ~ .,~ (:.I 1 . - - I - '.l :: l ~ - - I - - I - l - I = I = - ~ = 
1\ . . . . . . I I I I l .> I 1 I -" _ .) 11 ;3 .J - I 1 -- I I I l l I I I 

\'. . ..... I I 8 8 11 I -- 18 l :; 30 16 8 I J I I l I :'i l 1 l -- I l I - - I I I I I I l 

V I . .... Xo IOIJ8cll'V:tt ion,. I I 7 n :.'!) 4 I l :J :.> :2 :2 -1- I I - -- '-1- - - 78 

\ ' I I .. . . " I I l 7 :.> :J :w -~ . - - - -- l :.> I l ;3 - I .I :! - I - - - I - - -- 1 7') 

V I II.. I .. 1 I :.! 10 :.>:.> u 2 l - . - I I - - - - . - I - - - I -1- -I - - - - 3 l 

, , ,, 1- J ,-1 -:- - -=-- ~1 ;8 i ~, r'"' 1,;1 ~ , , ~1 ~- -:- 1~, ~, -:--: '. ~1-, ! , -;, -:r 1-: I-; 1-, ~ ;1 , 1-, 1-, , ~-, -, , 53 ' 

_ 1_ 8') 

'L'Am,E XXV (continued). .'<1·.rn1il 8easan, 1934 . 

.Days. [ U. i J:J. : 1;;. i 16 1 17 . j rn. \ 1!1. j :.>o. I 2i. I 22. I 2:; . j 21. ~:J. 1 :J4. I :J;). 131; . 1 :n. I :is . 1 42 . 144 . I 4G. [ 4!1. I :;J. ! r;2. 153. \ '34. \''"·I G7. I us. \ n. 1 n I 84. I LOO. j l45. \ l57.I Tota ls. 

I I I I - . ! - i I I I i [ .... .... I I I ... I - ~ l G 11 ~ l - 1 l I - - :2 I -1- - 1 I - I - I l 1- I - ' - ' - -

IL ....... I -1- I - 3 ~ 10 J -1 - 4 I :.> - - 1 - l 1 I - 1 I - I - I - I - I 1 

U[ .. . .. . - -- - 1 ;) .J - - 1 2 4 l I - . I --1-- --' - ' --. - ' -
I\ ...... I :! 6 I :.! -- I --1-1 - 1 -- _ ,_,_ ,_ ,_ 

V.. .... l 11 11 :!. - L 3 :!. - - -- -- -- - - - I - I - I 1 · - -

V I . . . . I -- - .) 26 23 4 2 - - ;) - ;) :! I - - - I - ·- - - - I I - . - I l ' - ' -

v I [ . . . . . I - I 4 2 I 28 !) l I + 2 2 ;; - J ] -- - I -· l I I l I - I J l - - ' - ' 

v 1 u .... I - - 1 :ZS :;s l!l 1; t 1- :i I :; 2 - - t -1 - - - - -- --1- 1--- - I - - I - I i22 

1------ --·-- - ---- __ , _______ I ____ - -- ___ _I___ - ·- -------- ·- -· .. -· -1· ·-1-- ·-- -
Totar , ... I 1 l :!. l .i!J If\:! i l();J [ n :; 2 I 1 1 l ' '' I u i lG ]() + L I 1 I J 1 l I 1 l 1 :i t I 2 I I I I l I 1 1 I I +28 

Urou p 49 

38 

18 

13 

:n 

n 

3:1 

19 fi37 



SEX PHYSIOLOGY OF SHEEP. LUCIEN J, . lWUX. 

ANALYSES OF FEEDSTUF FS . 

APPENnIX lA. 'rABLE xxvr. RXPERIMET lA . 

Crude Soluble I ~Io is - .E;ther I Total Feed . P ro- P20 5 • Cao. MgO. Na,O . K 20. Ash. :Fibre. Cl. 

I 
ture. soluble ash. tein. extract. 

Maize (ye llow flint) .. . ........ . ... 12·2 ·62 ·03 ·02 ·015 ·4 l ·4 1 ·7 ·08 
I 

8 6 6 2 l ·3 

Teff hay ....................... . . 7·9 ·29 ·43 ·29 ·03 1·3 2·5 28·5 ·2 8 2 l · l 6·7 

Cott onseed m eal . ... . .. . . . . ....... 40·0 l ·6 ·4 l ·O ·38 l ·2 6 0 9·0 ·04 7· 9 10·2 6·7 

Peanut mea l ......... . ... ... ...... 48· 9 l ·9 ·18 ·6 ·2 l ·8 5 ·l 3 9 ·05 9 ·9 47·3 2 · l 

Blood meal .. . ... . . . .. . ...... . .. 70·3 ·35 · 17 ·03 1·60 ·40 3·0 - 1 0 9 8 ·9 3·4 

Lucerne hay... . . . . . . . . . . . . .. ... 15·0 ·54 2 ·7 ·75 ·43 3·6 8 ·9 34·8 ·71 8·0 2·4 8·9 

Bone mea l ........... . .... .... 30 0 22·0 30 ·0 ·65 ·55 · l 6i\ ·i5 - · ll ,5 ·!) 1 ·3 

I 
66 ·8 

N0Tll.- Th0 above analyses were supplied by Dr. A. I. Malan , Biochemist , On<lerstepoort. 
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s~x PHYSIOLOGY OF SHEEP. 

',11
ABLE I. 

1934. 
Sheep 

APPENDIX lB. 
EXPERIMENT In. 

TABLES I-V : WEIGHTS OF SHEEP IN POUNDS. 
Group I. 

1335. 

LUCIEK L. ROUX. 

~o. 
1.1i. [ 24.ll.18.12. [ 22.12. 4.1. f rn.i. I 2.2. [ 16.2. [ 2.3. [ 16.3.130.3.113.4. [ 27.4. I ll.5. f 25.5. I 8.6. I 22.6. [ 6.7. [ 20.1. f 3.8. [ 11.8.1 31.8. [ 14.9. I 28.9 . [ 12.10. I 26.10. 

~9889 .... I 6~· 2 39856 , . . . fo 'D 

39865.... 67 ·5 
39895 ... . 57 0 
q9909 .... 65 5· 
39920 .. . . 74·5 
39921. ... 63·5 
~9925 . ... 63 0 

O(il4 . . . . 50·5 
40807 .... 57·0 

--
Total. .... 633·0 

---
Average .. 63·3 

TABLE II. 

3 
3 
3 
3 
3 
3 
3 
3 
3 
4 

T 

A 

3 
3 
3 
3 
3 
3 
3 
3 
4 
4 

T 

A 

)846 . .. . 65 5 
l859 .... 67 ·0 
l861. ... 60 0 
)874 . . .. 63 0 
)889 . . .. 69 5 
)901. ... 52·0 
)916 .. . . 65·5 
)922 .... 74·0 
)924 .... 64 0 
)734 .... 56 0 

---
~ta!. .... 636·5 

verage .. 63 6 

TABLE III. 

)842 .. . . 67·0 
)843 .... 56· 0 
l849 .... 65 0 
)881. ... 60·0 
l885 . . .. 72·0 
l898 ... . 61 ·0 
1908 .... 55 0 
)915 .... 69 5 
l823 .... 65·5 
)912 .. .. 64·0 

---
)ta!. . .. . 635·0 

---
verage .. 63·5 

20 

73 0 
69 5 
63·5 
58·5 
62·5 
74·5 
65·0 
61·5 
48 0 
53·0 
--
629·0 
- --

62· 9 

63 5 
59·0 
60 ·5 
53 0 
70 0 
52·5 
65·0 
70·0 
65·5 
55·5 
--
625 5 

62 6 

67 5 
51·0 
59 0 
54·5 
68 5 
62·5 
55 0 
68·5 
66 0 
61 0 
---
613·5 
--

61 ·4 

71·5 75·0 76·5 76·5 78·0 
67·0 68·5 71·0 69 0 72·0 
59·0 65·5 63 0 63·5 66 5 
54·0 60 5 60·0 60·5 65·0 
62·5 64·5 64·0 64 0 67·0 
67 ·5 75·0 71 5 72·0 76 0 
57·5 63 ·0 65·5 67 0 68·5 
57·0 60 5 61·5 62 0 66 0 
44 5 48·0 45·5 45·5 46·5 
49 ·5 57·0 57·0 55·0 58·5 
----- - - ----
590·0 637·5 635·5 636 ·0 664·0 
----- - -------

59·0 63·8 63·6 63·6 66·4 

61·5 68·5 68 5 71 ·0 71 5 
59·0 64 0 64·0 65·0 65 5 
60 5 65·0 65·0 65·5 68·0 
50·5 56·0 57 0 58 0 60 0 
69·5 77·5 75·0 75·5 76·5 
52·0 56 0 57·5 57 0 59 0 
64·0 67·0 67 5 67·5 70 0 
67 0 70·0 73 0 72·5 76 0 
65·0 67 5 70 0 70·5 73·0 
53·0 56 ·5 57 0 57·5 59 5 

- - - - - ------ - - -
602 0 648·0 654·5 660 ·0 679 ·0 
-------------

60·2 64 8 65·4 66·0 67·9 

66 0 71 ·5 69 5 70 0 72·0 
51·5 50·5 54·0 50 5 52·0 
58·0 60 5 62·5 62 0 64 0 
59 ·5 63 5 64 5 66·5 70 5 
68 0 72·0 73 0 71 ·5 72·0 
61 0 62·5 65·5 64 0 66·0 
55 5 57 5 57 5 59·0 60·5 
65·5 73 0 69 0 73 0 75·5 
66 0 69 ·5 68·0 71 0 73 0 
58·0 60 ·0 62 0 60 0 61·0 

- - ------ -----
609·0 640 5 645·5 647·5 666· 5 
--------- ----

60·9 64·0 64 6 64 8 66·6 

77·5 77 ·5 78 5 79 ·0 79·5 80·5 80·0 
72 5 70·0 68·5 72·0 71 ·0 74 ·0 76 0 
67·5 67·5 67·5 69 0 69 5 74·0 75·0 
64·0 67 0 66 0 67·5 67·5 69·5 70·0 
69 5 68·0 67·5 69 0 69·5 71 ·5 71 ·5 
74·5 77·0 75·5 77·5 75·5 80·0 81·0 
69·0 71 5 70 5 69·5 68·0 69·0 70·0 
66 0 67·0 65 ·5 65·0 68 0 70·5 73·0 
47·0 48·0 48·0 45·5 45·0 49·0 51·5 
56·5 56·0 55 .,5 57 0 57·0 60·5 57·0 
---------------
664·0 670·0 662 ·0 671 ·0 670·5 698·5 705·0 
----- - --------

66·4 67·0 66 2 67·1 67·0 69·8 70·5 

Group II. 

73 5 71 5 67·5 71 0 70 0 76·0 76 5 
67 0 68 0 66 0 67 0 65·5 73 0 68 0 
69 5 69 0 70 0 72·5 72·0 76·5 74 0 
61 ·0 59 ·5 60 0 59 ·5 61 5 64·5 66 0 
78·5 7!) 0 79·5 84·5 85 0 89·0 88 0 
60 0 62 0 62·0 64 0 64 0 67 5 66 5 
71·0 66 0 70·0 69 ·0 70·0 72·5 71 ·5 
78·5 75·0 77 ·O ! 79 ·O 77 ·O 81·0 82 5 
73 0 71 5 76· 0 76 0 76·5 77 ·5 80 0 
61·5 60·0 60 0 60·5 59·5 63 5 65·0 
---------- - - --- - --

693 ·5 681 ·5 688 0 [703 0 697 0 740 ·5 738·0 
-------1--------

69 4 68 -2 68 8 I 10 3 69 7 74·0 73·8 

Group III. 

75·0 73 0 78·0 80 ·0 80·5 81 5 82·5 
56·5 57 0 56·5 58·0 57·5 62 0 63·5 
64·5 65·0 61 ·5 64 0 65 0 65 5 66 5 
70·5 68 5 73·5 73·5 75·0 76·5 76·5 
76·5 78 0 75·5 76·5 79 5 85·5 87·0 
66 5 65·0 64·5 67 5 64 0 69 0 66 5 
61·0 62·5 63 0 63 0 62 0 64 0 65 5 
74·5 79·5 80 0 79 5 82 5 85·0 87 0 
74·0 76·5 77·0 78 0 78 0 81·5 84·0 
65 0 65·0 64 ·5 . 67 0 66·5 72 0 70·5 
------------------
684·0 690 0 694 ·O 707 ·O 710·5 742·5 759·5 
--------- - -------

68 ·4 69 0 69-4 . 70 ·7 71 0 74·2 76·0 
I 
I 

659 

82·0 83·0 81 0 84 0 85·0 82·0 85·5 86 5 89·5 99 0 80 5 80 0 
76 5 77·5 75 0 76·0 79 0 82 ·0 82 0 83·0 85·5 84 0 75·5 75·0 
80·0 81 ·0 78 0 81·0 84· 0 85·0 82 ·0 84·0 86 5 86·0 80·0 77 ·5 
72·0 70·5 69·0 72·5 74· 5 73·5 74·0 72·5 77·0 76·5 71 ·5 69·5 
72·5 74·5 74 '5 76 0 80· 5 79·0 78·5 79·0 80·5 76·0 75·0 68·5 
83·0 75·0 83 0 87·5 89·5 94· 0 94·5 93·0 94 ·5 92·0 86·5 86 5 
71 0 72·5 68·0 74·5 72·5 73 ·5 75·5 76·5 78·5 79 ·5 73·5 69 ·0 
73 0 74·0 75·0 74·0 77 5 78 5 77·0 78·0 82·0 80 0 76·0 75·0 
.52 ·O 52 5 51·5 54 0 53·0 53 ·5 51 ·5 54·0 55·0 53·0 52·0 50·0 
61 ·0 60·5 60·5 61·0 62 0 62 ·0 60 5 61 ·0 61 ·0 62 5 57 0 57 ·5 
--- - -- - - - - - - - -------------------
723·0 721·0 715·5 740·5 757·5 763 ·0 761·0 767·5 790·0 788·5 727·5 708·5 
-------------, --- ------- -----

72 ·3 72 · l 71 ·6 74·0 75 ·8 76 ·3 76·1 76·8 79 0 78·8 72·8 70·8 
I 

78·5 80·0 77·5 82·5 81·5 84·5 82·0 86·0 87 0 87·0 79·5 76·0 
72 0 75 0 69·0 74·5 74·5 75·0 76 0 74·5 76·0 76·5 72 ·0 69 ·0 
77·0 77·0 79 0 80 5 82·5 83·0 85 5 86·0 91 0 85·5 77·0 72·0 
67·0 69 5 68 0 72 ·5 73·5 73·5 73·5 74·0 78·0 74·5 70·5 6!)· 0 
89·0 90·0 8!) 5 94 0 97 ·5 98 9 99 0 97·5 100 0 98 ·5 87·5 83· 0 
68 0 67 0 67 .5 69 5 71 ·5 71 ·0 69 0 70 5 75·5 74·5 71·5 68·5 
75·0 7.5 5 72 0 77 ·5 78 5 78·0 79·0 79 ·5 81 ·0 78·5 74·0 72 ·0 
83·5 83 0 81·0 86·0 88 0 88 0 91 ·5 90·0 92·5 89·5 82·0 80·0 
80 5 81 ·0 81·0 8.5 ·O 86 0 89 Ii 89 5 90·5 94 0 91 ·5 83·5 80·0 
67·0 66 5 66 0 70 5 72 0 71 0 72 5 72·5 73 0 72·0 65 .5 62 ·0 
--- ----- - - - - ---------------------

757·5 764·5 750·5 792 ·5 805 0 811 0 817·5 821 0 848 0 828 0 763 ·O 731 ·5 
------ ------

__ L ___ - ----------
75·8 76·4 75·0 79 ·2 80 5 81· 1 81·8 82 · l 84 ·8 82·8 1 76·3 73·2 

84 0 86 5 84·5 87 0 88·0 88 \i S:J 0 92·0 90·5 92·5180·5 76 0 
65·0 61·5 63 5 64·5 65·0 65 0 65 5 66 0 65 0 63 ·5 56 ·5 51·5 
64 0 64·0 63 0 67·5 68 0 68 ·0 66 0 67·0 68 5 64·5 58·0 51·0 
79 5 80·5 77·0 82 0 82·0 84·0 86 0 87 0 85·5 85·5 80·5 90·0 
87 5 89 0 81 0 87·5 89 0 89· 0 92·5 94· 0 95 0 93 5 85·0 82·5 
Sick Sick 65·0 6.5 ·5 68 0 69 6 72·0 70 5 74 0 73·5 63·5 62·0 
67 5 67·5 66·0 70·0 69 ·0 72·0 73·0 72·0 72 0 67 0 56 5 55 0 
89·0 87 0 89 5 94 5 95·5 99·0 100 0 100·0 104·5 105 0 95·5 91 0 
86·0 83 0 83·5 87·5 90·0 89 0 90 5 93 0 93 5 93 0 83·5 82·0 
72·5 70·5 70·0 72·5 74·0 74 5 76 5 75·5 75 0 73·5 64·5 63·5 
------- - - - ------ ---------- ----
696 0 689·5 743 0 779·5 788·5 798 0 811 ·0 817·0 823 5 811 ·5 724·0 694·5 
--- - - - -------- --- - - ------------

77 ·2 76·6 . 74·3 I 78·0 78·8 79·8 81·1 81 ·7 82·4 81 ·2 72·4 69·4 



SEX PHYSIOLOGY 01'' S HEEP. J,U CIEN L . lWUX. 

WEIGH'l'S OF SHEEP IN POUNDS ({'011tl1111erl). 

APPENDIX ln. TABLE IY. Group IV. ' ExPElUMENT l u. 

1934. 1935. 
Sheep 

No. 
---:i i. 124.11. 1 8.12. 122.12. 4.1. 1 19.1. 1 2.2. I 16.2. 1 2.3. J 16.3. 1 30.3. 1 13.4. 1 27.4. 1 ll..5. \ 25.5. J 8.6. 1 22.6. 1 6.7. I 20.7. 1 :3.8. \ 11.8. 1 31.8. 1 14.9. 1 28.9. 112.10. j 26 .10. 

I 
39868 .... 70 0 69 5 70·0 73·0 76· 5 73·5 79·5 80 0 78·5 74 ·.3 80 0 78 0 81 ·.5 81 0 83 5 80·5 80 5 84 0 87 0 82 0 84 0 86 0 89· 0 85 5 76 0 78·0 
39883 .... 55·0 48·5 51 ·0 54·5 56·0 56 0 55 0 55·0 58·0 55 ·:") 56 0 56 0 57 5 59·0 61 ·O 62 0 60·5 65 5 65 5 63 5 62 5 62 5 64 0 65 5 58·5 55 0 
39896 .. . 71 ·0 75·0 73·5 80 ·0 81 ·5 80 0 85 ·0 85·5 87·5 87·0 88 ·5 92 ·5 fJO 0 91· 0 94 ·5 96·5 9ii ·O 97 5 99 5 99 0 10:! ·O 103 0. 102 5 102 5 9:2 0 94·0 
39899 .... 66 5 5:2·5 56 0 62 0 6:2 5 58·5 63 5 66·5 68 0 64 :) 68 5 74 0 75 0 75·0 79 5 82 0 82 0 8ii ·5 84·5 83 0 84 0 86 5 8:1 0 89 0 81·5 80·5 
39905 .... 6J 0 62 0 60·0 65·5 67·0 65 5 67 0 67 0 68 0 69 0 66 I) 68 0 62·5 66·5 71·0 70·0 65·0 71 5 7l ·5 . 71 0 71·5 71·5 68 0 71·5 6.5 0 62 5 
39931 ... . 65 0 65 0 64·0 69·0 69 [; 64 0 69 5 67 0 70 5 69 ·0 70 0 74 0 71 0 77·5 78 5 73 0 76·5 81 ·5 81 0 8:2 5 8:3 ·O 82 5 85 5 86 0 76 0 76·0 
39183 .... 64·0 61·0 62 0 65 .5 70 0 66·5 71 ·5 69 ·5 72 ·.5 72 :) 73·5 77 0 80 0 81·5 70 5 82 5 81·5 8::; o 86·5 89 0 90·0 . [)[ 5 96 0 90 5 80·0 80 5 
40662 .. .. 66 0 63·0 64·5 68·0 68 0 66·0 68 5 68·1i 68 Ii 68 0 69 5 71 0 71 ·O 70·5 76·0 72·0 70·5 78 0 78 0 79 0 78 0 8 1. ·5 85 0 83 5 76·5 74 0 
40735 .... 56 0 53·5 57·5 57 0 60 5 61 ·5 64 0 65 0 65 ,, 65·:) 69 0 71 ·Ii 72·0 73 0 74 ·5 73·0 7:3 ·5 78·0 78·0 79 f5 82 0 8l ·O 82 0 79 .5 7:3 ·;) 72 0 
40804 .... 60 5 6:2 5 58 5 63 5 62 5 60 5 67 0 70 0 65 5 64·5 68 5 71 0 nr; 73 0 77 ·Ii 1;;.o 74 · I) 80 0 81 Ii 82 0 s;; ·5 85 0 88 0 88 5 78 0 79 ,, 

----------------------------------------------------------------
Tota l. .... 635 0 612 5 617 0 658 0 674 0 652 0 690 5 694 0 702 5 690 0 710 0 733 0 733 0 728 0 77,) 5 766 Ii 7.59 5 806 6 81' 0 810 3182' 6 831 ·0 842 0 842 0 7i57 ·O 7fi2 0 

---- ----------- --------------------------------
Average . . 63 5 61 ·2 61·7 6ii 8 67·4 65 2. 69 0 69. 4 70 2 69 0 71 0 73 3 73 ;3 72 8 77. 6 76 6 76 0 80 6 81 3 81 0 82 8 83 1 84·2 84 2 75·7 75·2 

I 

'LrnLE V .. Group V. 

39854 .... 56 0 61·0 61 0 60·5 61 ·6 62·0 64 0 68·0 64·5 67·0 64 0 64·0 65 0 52 o I 6!) o 69 ·5 69 0 70 0 69 5 75 0 74·5 70 0 73 0 74 5 67 0 67· 0 
39882 .... 71 ·0 72 5 76 0 75·5 72· 5 71 0 79 0 78 0 73·5 71 · !) 73 0 72 0 71·0 71 5 SJ. 5 74·5 73 0 77 0 71 ·0 75 0 71·5 71 0 70·5 71 ·5 65 6 64 5 
39884 .... 65 0 72 0 73 0 71·0 68 0 75 0 70·5 76 0 71 ·5 72·5 73 fj 71·5 73 0 69 0 70·0 79 0 79 ·0 77·0 77 ·5 75 0 83·0 78 0 77·0 77 ·5 69 0 70·0 
39890 . . .. 66 5 75·0 77·5 72· 5 75•.o 79·0 74·5 77·5 74 0 76 0 76 0 75·5 71 5 67 0 7r;.5 71·5 74 " 73 5 7fi 0 72·5 77·5 69 5 74· 0 73 0 67·5 64 0 
39910 ... . 61 0 69 5 71 ·0 67·5 70 0 72 0 72 0 73 5 67 0 71 5 70 0 64 0 68 0 63 0 6(1 5 71 ·5 68 0 72 0 12 o· 69 o· 62 5 · 63·0 68 5 66 0 58·ii 58 0 
39913 .... 71 ·0 79 ·0 80 0 75 0 78 ·ii 79·5 76·0 81 0 Sick 76 5 75 0 73 0 77 0 71 ·0 78 0 ·g5 6 81 0 84 .,3 83 0 84 0 83 ii 82 0 83 0 85 0 73·5 76·5 
39926 .... 64 5 72·5 73·5 71 ·5 72·[) 72· 5 72·0 77·0 ' 73 0 72 0 72 ·5 71·5 73 0 70 0 74·5 76·fi 76 0 76 -i) 73 5 81 0 75 5 72·5 72 0 71 ·5 63 0 64 5 
'10801. ... 55 5 60· 0 62 0 60 0 59·fi 57·0 56 5 60 0 58 0 58·5 ii9 5 60 0 59 5 57 0 62 0 64 0 63 0 6ii 5 64 ii 64 0 63 0 57 0 62 5 60 0 57·0 53·0 
4081 6 .... 66 5 72 0 74·5 73·5 71 ·ii 70·5 73·5 76 0 74·0 72·0 72 0 70 0 71 0 65 0 73 0 72 0 68 0 68 0 69 0 72 0 67 5 61 0 70 0 68·5 62·5 62 0 
40826 . .. . 60·5 71 0 72 5 73·5 72· 1) 74· 0 73·5 76· 5 74·0 73 0 76 0 77 0 74·5 70 0 75 ·O 74 0 73 ·5 74-ii 74 0 74 0 72 5 67·0 70· 0 68 5 72·0 62·5 

------ - - ------------------- - ------------------------
Total. .... 637·5 704·ii 721 0 700 5 701·5 712·5 711 ·5 743 5 G29 5 710·5 711 ·5 698 ·.5 703 :) 665·5 734·0 737·5 725 0 738 5 729 0 741 ·ii 731 ·0 690 0 720 ii 716 o . 65ii·5 642 0 

------ -------------------,------------------------------
Average .. 63·8 70·4 72·1 70·0 70·2 71·2 71 2 74 4 69 9 71 ·0 71 ·2 ' 69 ·8 . 70·+ 66·6 73-4 73·8 72·5 73. 8 72 9 74 2 73 1 60 0 72 0 71 6 61i 6 64 ::? 
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LUCIEN J-. ROUJC 
SEX PHYSIOLOGY OF SHEEP . 

TABLES VI-X.-OESTROUS OBSERVATIONS. 

A.PPENDIX lB. TABLE VI. Group~ I. 
ExPERIMENT ln. 

Period between 

1934 1935 
Period between Sexual Season, 1934-1935. 

commencement of 
oestrus and 

Sheep testing and ·--·-
termination 

No. 

I I I I I I I I I I I 

first oestrus 
I I No. of of 

Nov. Dec. Jan. Feb. March. April. May. June. July. August. Sept. Oct. Nov. observed. 
Periodicity of Oestrus. I Duration. dioestrous testing. 

cycles. 

days. days. days. days. 

8839 "' ,24 ll , 28 15, 5, 24 
10 132 

:::! - 9, 15, 3, 21 - - - - - 50 18 17 18 18 18 17 36 19 18 180 
;.., ~ 

9856 t: 0 - ,19 6, 23 9, 27 ,16 3, 21 8, 26 13, 30 ,18 - - - - 45 18 17 17 18 17 18 18 17 18 18 17 18 212 13 105 

9865 ~"d~ - ,27 14, 30 ,17 6, 24 10, 28 ,16 3, 21 9, 26 l 4, - - - 53 18 16 18 17 18 17 18 18 18 18 18 17 El 231 14 78 

9895 1-<oM - - ,24 10, 26 14, 31 ,16 3, 21 6, 23 - - - - - 50 17 16 16 17 16 17 18 16 17 151 10 130 

9909 <S§,..< - l, 6, 23 9, 26 15, l , 18 ,23 9, 26 13, - - - - 27 36 17 17 17 ' 17 17 17 35 , ... 17 17 225 12 110 

ooS~ 
~ J 

9920 .s s tO 
- 10, 25 12, 29 15, 4, 22 9, 26 13, 30 ,16 3, 21 7, 23 10, 26 - - 36 16 17 17 17 17 17 18 18 17 17 17 17 18 17 16 18 16 291 18 35 

9921 -PO - - 15, 31 ,16 6, 22 7, 25 13, 29 15, 2, - - - - 72 16 16 18 16 ~ 16 18 18 16 17 17 1611 11 121 

9925 "' 0 8, 26 14, 3, 20 6, 24 13, 31 ,17 7, 25 12, 30 18 18 235 14 62 
<1l - - - - - 65 18 19 17 17 17 18 19 18 17 20 18 

0614 H ,26 12, 172 16 17 2 172 
- - - - - - - - - - -

0807 - - ,27 12, 28 ,17 4, ,23 8, 25 - - - - - 84 16 16 17 18 49 16 17 150 8 128 

TABLE VII. Group II. 

9846 - - - - - - ,19 6, I - - - - - 194 18 19 2 147 

9859 ~ - - ,29 ,16 6, 24 10, 29 - 4, 21 - - - - - 86 18 18 18 17 19 36 17 144 8 132 

;.., ~ 
9861 t:o - - - 8, 25 14, 6, 16 10, - - - - - - 96 17 17 23 10 24 92 6 174 

9874 ~~~ - ,25 ,28 - ,21 7, 25 12, 25 15, ,24 - -- - - 51 34 52 17 18 17 13 21 39 212 9 '99 

9889 ;,oM - 10, 27 11, 27 12, 1, 17 3, 19 5, 22 8, 24 11, 27 13, - - - 36 17 15 H\ 16 17 lfi 17 16 16 17 17 16 17 16 17 247 16 79 

9901 <S§;::i - - 11, 14, 4, 20 5, 23 9, 13, - - - - - 68 34 18 16 16 18 16 35 154 8 140 

9916 o.oS,o 3, 21 7, 25 11, 
I ,18 5, 23 11, 28 15, 3, 2] 9, 26 2, 21 - 29 18 17 18 17 35 18 18 18 17 18 18 18 19 17 37 19 323 17 10 

:§~ 
-

-

9922 - 3, 21 7, 25 11, 28 ,17 3, 8, - ,17 4, 22 9, - - 29 18 17 18 17 17 17 17 35 70 18 18 18 281 13 52 

9924 
Ul 0 6, 24 ll, 28 14, 3, 21 19, 26 13, 31 ,18 5, 2:i 10, 28 15, 3, ]9 32 18 18 17 17 17 18 19 17 17 18 18 17 18 18 18 18 18 Hi 318 19 12 
0 -

-

0734 H - 2, 19 5, 23 9, 26 ,16 2, 20 7, 26 ,30 - 4, 21 8, - - 28 17 17 18 17 17 18 17 18 17 19 35 35 17 18 281 15 53 

21 661-662 



SEX PHYSIOLOGY OF SHEEP. LUCIEN L. ROUX. 

OES~PROUS OBSER.V ATIONS (Cont,in~wd). 

APPENDIX ln. TABLE VIII. Group; III. ExPERIMEttT lB. 

I 

1934 1935 Period between ~exual Season, 1934- 1935. Period between 
commencement of oestrus and 

Sheep 

I 
I I I .1 I I I 

Augu~t. I 
I 

Oct . . , I 
testing ·and 

I I No. of 
termination 

No. first oestrus of 

l Nov. 
I 

Dec. Jan. _Feb. March. April. May. June. July. Sept. Nov. observed. Periodicity of Oestrus. Duration. dioestrous tes:ting. 
-- - cycles. 

112, 
days. days. days. days. 

39842 
r/1 10, 27 ' 18 4, 21 8, 26 12 29 16, 3, 20 - - - 67 17 16 34 17 17 17 18 17 17 17 18 17 223 13 72 c ~ - -

39843 ~ 0 - - ' 18 4, 20 9, 26 12, 28 15, 31 ' 17 4, 21 - - - - 75 17 16 17 17 17 16 17 16 17 17 17 185 12 102 

39849 I g"Ci . - - ' 26 11, 28 ' 16 " 7, 24 10, 27 14, 31 - 5, . - - 83 16 17· 16 18 34 17 17 - 17 17 17 36 223 12 ° 56 oJ' 
0-.,t< 

5, 21 8, 26 12, l, 19 5, 22 10, 28 - l, 18 6, 23 9, 26 14, - 31 17 17 18 17 17 18 17 17 18 18 34 17 19 17 17 17 18 314 18 17 39881 ._.oM -
39885 c8 ~ ~~ - ' 19 6, 23 9, 26 ' 16 3, 19 6, 23 10, 27 15, 2, 21 - - - 45 18 17 17 17 18 18 16 17 17 18 17 18 18 19 246 15 7l 

39393 <JO S ;;i - - - - l, 5, - 14, - - - - - 117 35 70 106 3 139 
3§ ' 39908 - 4, 22 9, 27 14, 5, 23 11, 29 - 5, 25 12, 31 ' 19 - - j_ 30 18 18 18 18 19 18 19 18 37 20 17 19 19 259 14 73 

39915 
r/1 0 - -- :3, 7, 13, 30 - 4, 21 ' 24 ' 28 14, 30 - - - -60 35 34 -17 35 17 34 34 17 16 240 10 62 C).) 

4:0823 E-1 - ' 19 3, 19 4, 21 9, 26 11, 28 14, 30 ' 16 2, 19 2, 20 - - - 45 15 16 16 17 16 17 16 17 16 16 17 16 17 14 18 245 16 

I 
-72 

i0912 - 13, 28 14, 28 14, ' 18 3, 19 5, 21 6, 8, 23 8, 24 - - - 39 15 17 14 17 32 16 16 16 16 16 32 15 16 16 255 15 68 

TABLE IX. Gdoup· IV.-

19868 - - 1, 18 4, 10, 30 13, l, 18 4, 21 9, 26 12, 29 - - - 58 17 17 34 20 14 .18 17 17 17 18 17 17 17 - - 241 14 63 
:9883 

r/1 l, 19 - ' 25 : - - - - - - - - - 27 18 68 87 3 248 2 r:i -
19896 ~ 0 - 3, 20 6, I 10, 28 ' 17 3, 22 8, 26 12, 29 ' 17 3, 20 7, 23 - - 29 17 17 35 18 17 17 19 16 18 17 17 18 17 17 18 16 295 17 38 
19899 3--g~ - - - 11, 28 - - ' 26 - l, 19 - - - - 99 17 87 36 18 159 5 104 
:9905 ._.oro - ' 23 - 13, - 5, 10, 28 - l, 19 7, - - - 49 52 51 35 18 34 18 19 228 8 85 
:9931 

,s~ ,....; - - 7, - 4, 22 10, 28 15, - - - - - - 64 56 18 19 18 17 129 6 169 <D .-; 

19183 oo S ,Q - ' 20 4, 21 8, 14, 31 ' 18 5, 22 9, 26 13, 30 ' 17 3, - - 46 15 17 18 34 17 18 17 17 ]8 17 17 17 18 17 258 15 58 
wo62 :§§ ,---- ' l~ 5, 22 8, 26 14, 31 ' 17 ' 25 7, 24 12, 29 14, - - - 45 17 17 17 18 16 17 ,17 38 13 17 18 17 16 239 14 78 
W735 

m o 

I 

- 12, :28 14, 3, 20 5, 23 10, 27 12, 29 ' 17 4, - - - 69 16 17 17 17 16 18 17 17 16 17 18 18 205 13 

I 

88 <D 

,0804 E-1 - ' 19 5, 21 7, 24 14, - - - - ' 29 - - - 45 17 16 - 17 17 18 168 ' 254 7 63 

TABLE X. Gro~w V. 

days. days. days. days. 

39854 
r/1 2, 19 - 12, 15, 3, 21 7, 26 10, 28 14, 1, 18 - - 59 17 52 34 18 18 17 19 14 18 17 18 17 260 13 43 0 - -

39882 .ti r:i - - l, ' 17 ' 25 11, 27 14, - 4, - - - - 58 47 36 17 16 17 51 135 7 119 
rJ) 0 

39884 gs"Ci 0 - ' 16 ' 21 7, 25 - l , 6, 23 11, 28 15, 2, 20 6, - - 42 36 17 18 35 35 17 19 17 17 18 18 17 265 13 55 
<D-.,t< 

' 23 ' 27 ' 17 6, 23 9, 26 13, 30 ' 16 - - - - - 49 35 21 17 17 17 17 17 17 17 176 10 137 39890 ;.;oCV: -
39910 0~'""' - - 11, 30 ' 18 ' 26 - - - - - ·- 157 19 18 39 77 4 127 '+-<<D'""' - - -
39913 oo s ,Q - ' 21 7, 24 10, 27 ' 16 2, 19 7, 9, 27 13, 31 ' 17 2, 6, 23 - 47 17 17 17 17 17 17 17 18 33 18 16 18 17 16 34 17 307 17 8 
39926 E § - - ' 29 - 5, 22 8, 25 12, 29 15, 1, 4, 21 7, - - 86 35 17 17 17 17 17 17 16 34 17 17 222 12 54 
4:0801 

r/1 0 
' 16 5, ' 23 12, 15, 2, 19 5, 22 9, 26 12 ,30 - - - 42 20 49 17 34 17 17 17 17 17 17 17 18 258 13 62 (1) -

4:0816 E-1 - - ' 20 7, 24 - 14,; 5, 22 9, 26 14, 

I 

- - - - 77 18 17 4-9 21 17 18 17 18 176 9 109 
4:0826 - ' 18 ' 23 9, 26 ' 16 2, 19 7, 25 - - - - - - 44 36 17 17 18 17 17 18 18 159 9 159 

--

663-664 
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LUCIEN L. ROUX. 

APPENDIX 2. 

EXPERBIEN'l' 2. 

MA CROSCOPIC EXAMIXATlON OF OVARIES. 

[Groups I to VIII: Nos. (1) to (69).] 

GROUP I. 

Observations commenced 24th J"nly , 1932. 

Ration per capita per diem.-Maize , 4 oz.; teff hay, 2·5 lb.; lick ad lib 
(2 parts bone m eal , 1 part salt) . 

(1) Sheep No. 29252. - Date slaughtered, 1st No7ember, 1934; age, 4 years; 
condition, good; weight, 74 ·0 l b. 

Sexual History. 
27.7.32 to 15.8.32 (20 days): two exhibitions of oestrus. 
16.8.32 to 13.2.33 (182 days): anoestrous period. 
14.2.33 to 24.7.33 (161 days) : ten exhibitions of oestrus. 
25.7 .33 to 22.2.34 (213 days): anoestrous period. 
23.2.34 to 2.8.34 (161 days) : ten exhibitions of oestrus. 

3.8.34 to 1.11.34 (91 days): anoestrous period. 

Uterus .-\Veight , 22·5 gm. 

Left Oi:ary.--Weight, 0 ·· 82 gm.; mesauresments, 1·3 by 1·3 by 0·9. em. 
The abnormally large measurement from the attached to the 

lateral bord er is due to the presence of a large Graafian follicle of 
0·6 cm. in diameter. On seetion thi s Graatian follicle is found to con­
tain a clear fluid , and the outer wall is thin. Eight small Graafian 
follicles of 0 · l to 0 · 2 cm. in diameter are present on t he surface of 
the ovary. 

No corpus luteum is seen . A few remnants of previous corpora 
lutea are present. 

R ight Ovary.-\Veight, 0·63 gm.; measurements, 1 ·2 by l·l by 0·8 cm. 
Six small Graafian follicles of O·l to 0·2 cm. are present. 
No corpus luteum is seen . 

No remnants of previous corpora lutea are present. 

(2) Sheep So. 29270.-Date slaughtered, 15th August , 1934; age, 4 years ; 
condition , fair; weight 61 ·0 lb . 

&exual History. 

22 

1.8.32 to 17.8.32 (17 clays): two exhibitions of oestrus. 
18.8.32 to 23.2.33 (190 days): anoestrous period. 
24.2.33 to 22.7.33 (149 days): ten exhi bitions of oestrus . 
23.7.33 to 15.8.34 (389 days): anoestrous period. 

X o exhibition of oestrus was observed during the sex ual season, 
February to August, 1934. 

665 



SE X PHYSIOLOGY OF SHEEP. 

Left Uvary. - W eight , 0·70 gm.; measurem ents , 1·2 by l· O by 0 ·8 cm. 
Two conspicu ous Graafian follicles with diameters of 0·3 and 0·5 

cm. are present together with several smaller ones of O·l to 0·2 cm. 
A t otal of six Graafian fo ll icles can be counted. 

l~ o corpus luteum is present and no remnants of previous corpora 
lutea can be det ect ed . 

B ight Uvary.-\ \Teight , 0· 56 gm.; measurements, l·l by l·O by 0· 7 cm. 
Eight Graafia n foll icles can be counted on t he surface of th e 

ovary; t he three largest are 0·2 cm. in diameter. 
There is no corpus luteum present. A sli ght yellowish colouration 

on the sectioned m argin is the only indi cation of the presence of a 
r emnant of a pre\·ious corpus luteum. 

(3) .Sheep No . 29325.-Dat e slaughtered, 4th January, 1935 ; age , 4 years; 
con dition , fa ir; weight, 62·5 lb . 

.Sexual H ist ory. 
24. 7.32 to 14.3.33 (234 days) : anoestrous period. 
15 .3.33 t o 17.7 .33 (125 days): six exhibitions of oestrus. 
18.7.33 t o 2.5.34 (289 days): anoestrous period. 

3.5.34 t o . 7.8.34 (97 days): six exhibitions of oestrus. 
8.8 .34 t o 4.1. 35 (150 days) : anoestrous period. 

Uterus.-W eight, 20 ·5 gm . 

L eft Uvary.- \\Teig,ht , 0·62 gm.; measurements, 1·5 by 1· 2 by 0·7 cm. 

Only four Graa fia n fo ll icles can be seen on the surface of the 
ovary, t he la rgest being 0 ·3 cm. Howe\'er, on section eleven Graafian 
follicles ca n be counted ; three of these are 0·3 3.n d 0·2 cm. and th e 
r emainder O· l cm. a nd less in diameter. 

N o corpus luteum is present , hut the remnants of four previous 
corpora lutea can be distinguished. 

Right Ovary. - \Ye ight , 0 ·63 gm.; m easurements, 1 ·2 bY l · l by 0 ·9 cm. 
The Gr a afia n follicles are Yery . inconspicuous; three are detect ed, 

the largest of which is 0·3 cm. On section the latter is found to 
contain a clear fluid. 

No corpus luteurn is present, but the remnants of three previous 
corpora lutea are seen. 

(4) .Sheep No. 29328.- D ate slaughtered , 7th September, 1934; age, 4 years; 
condition , poor ; weight, 58 · 5 lb . 

8 ex1tal H istory. 
24.7.32 t o 21.2.33 (213 days): anoestrous period. 
22 .2.33 t o 5.7.33 (134 days) : nine exhibitions of oestrus. 

6. 7.33 t o 13.3.34 (251 days) : anoestrous period. 
14.3.34 t o 19 .5.34 (67 days): three exhibitions of oestrus. 
20.5.34 to 7.9.34 (111 days): anoestrous period . 

U t ems.- W eight, 26 ·5 gm. 

L eft Uvary.-\Veight , 0· 58 gm. ; measurem ents, l·l by l · l by 0· 7 cm. 
One la rge Gr aafian follicle is seen on the lateral border of the 

ova ry ; i t measures 0· 5 cm. in diameter and 0· 3 cm. ahore the surfa ce 
of t he orary . T wo other Graafian follicles , meas uring 0 ·2 and 0·3 cm. 
in cl'iamet er , a re seen on the surface of the o\·ary. The largest 
Graafian follicle is foun d on section to contain a clear fluid. 

N o corpus luteum is present, but remnants of two previous corpora 
lutea ar e seen occurring as dark specks. 
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Bight Ovary.-W eight, 0·66 gm. ; measu r ements, l ·l hy l ·O by 0 ·8 cm. 

One Graafian follicle with a diameter of 0·3 cm. is seen whi le 
four of 0 · l cm . are a lso p resent. 

No corp us luteum is p resent, but r emnant s of previous corpora 
lutea ar.e seen, one occurring near the sect ioned bor der of t h e ovary 
as a dark speck. 

(5) Sh eep S o. ~9340.-Date slaughter ed , 7th Septe mber , 1934, age, 4 years; 
conditi on, good ; weight, 80·5 lb . 

S exual H istory. 
24.7.32 to 22.2.33 (214 days): a noestrous p er iod. 
23.2.33 to 31.5.33 (98 clays): six exh ibi t ions of oestrus. 

1.6.33 to 8. 2.34 (253 clays) : a noestrous per iod. 
9.2.34 to 22.4 .34 (73 clays) : two exhibitions of oestrus. 

2::J .4.34 to 7.9.34 (138 clays) : a noestrous per iod . 

Ut erus .- W eight, 22·5 gm. 

L eft Uwry.- vVeight, 0·56 gm . ; measu r ements, 1 ·3 by l ·O by 0· 8 cm. 
About t en Graafian folli cles ca n be counted on t he surface of t he 

ova ry, but on section fifteen a r e seen . T he lar gest follicles measu re 
0 · l and 0 · 2 cm. in diameter. 

No corpus luteum is p resent. Two r emnall t s of previous cor po rn 
lutea are seen. 

llight Uvary. - vVeight, 0·72 gm. ; measu remen t s, 1 ·3 by l · l by 0 ·8 cm. 
Fifteen Graafian folli cles can readi ly be count ed ; t he three largest 

are 0·3 cm. in diameter a nd t hey are closely situated to one a nother . 
No corpus luteum is presen t, but two r emnan t s of p r evious corpora 

lutea can be seen. 

(G) Sh eep No. 29805.- Date slaughter ed , 28th D ecember, 1934; age, 4 years ; 
condition , good; weight, 65·0 lb . 

l:i ex ual Hi story. 
24.7 .32 to 14.2.33 (206 clays) : anoestrons period. 
15.2 .33 to 8.7.33 (144 clays) : n ine exhibitions of oestrus. 

9.7.33 to 1.3.34 (236 d ays) : anoestro ns period. 
2.3.34 to 10.8 .34 (162 days) : ten exhibitions of oestrou s. 

11.8.34 to 28. 12.34 (140 days) : a noestrous period. 

Ut erns.--Weight, 30·5 gm. 

L eft Owry.- vVeight , 0·55 gm. ; measu remen t s, 1 ·2 by l ·l by O·S cm . 
E leven small Graafian fo ll icles a re seen , t he largest is O· l cm. in 

diameter. 
No corpus luteum is present , but the r emnants of t wo prev ious 

corpora lutea ca n be dist ing uished . 

Hight Oi:ar y. - ,Veight, 0·65 gm .; measureme nt s, 1·3 by l·l by 0 ·8 cm . 
Eight Graafian follicles can be counted on t he s urface of the 

ovary. Th e largest follicl e is sit u ated on the pole of the ova ry, 
measures O·G cm. in diam et er, and is fa ir ly prom inent. On section 
this fo ll icle is found to contain a clear flu id ; it s outer wall is t h in , 
t he inner lo\\-er surfa ce is pi nkish in colou r , but t he blood vessels a r e 
not prominent. 

X o corpus luteum is present, b ut two r emnants of pre,·ious corpora 
lutea are seen. 
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(7) Sheep No . 29815.-Date slaugh tered, 27th September , 1934; a ge, 4 years; 
condition, poor; weight, 48 ·0 lb. 

8 exual II istory. 
24.7.32 to 7.2.33 (199 d ays): an oestrous period. 

8.2.33 to 27.6.33 (140 d ays): nine exhibitions of oestrus. 
28 .6.33 to 5.3.34 (251 d ays): a noestrous period. 

6.3.34 to 19.6.34 (106 d ays): fj,·e exhibit ions of oestrus. 
20.6.34 to 27.9.34 (100 days): an oestrous period. 

U terns.-Weight, 15 ·5 gm. 

Left Ovary. - \Veight, 0·51 gm . ; measurement s, 1 ·2 by l ·O by 0 ·8 cm. 
Eight Graafia n follicles a r e a pparent on t he sur face of t he ovary, 

the largest is 0· 3 cm. in diamet er a nd t he r emainder a re O· l cm. 
The largest follicle is n ot prominent. 

No corpus luteum is present . Three dark spots are seen on t he 
surface of the ovan· ; on section these are found t o be remna n ts of 
previous corpora lu tea , bein g d a rk bro,Yn in colou r and 0 · l cm . in 
diameter. 

Bight Ovar)J. - \Veight , 0·38 g m. ; measurements, 1 · 2 by 0 ·8 by 0·6 cm. 
Se,·en small Graafia n follicles, measuring O· l cm . a nd less, arc 

apparent. 
No corpus lute11m is present. One chn k bro\l·n 1·pmna nt of a 

corpus lnteum is seen ; on section i t is found to measu re 0·05 cm. 

(8) Sheep No. 32476.-Date slaug htered, 22nd September , 1934; age . 3~ year s; 
condition , fair ; weight, 60 ·0 lb. 

S exual History. 
24.7 .32 to 2.3 .33 (222 clays): a n oestrou s period. 

3.3 .33 to 15. 7.33 (135 da ~·s) : fi xe exhibit ions of oestrus. 
16.7 .33 t o S.6. 34 (32S clays): a n oestrous p eriod . 

6.6.34 to 26.G.34 (21 clays) : b rn exhibitions of oestrus . 
27.6.34 to 22.9.34 (88 clays) : an oestrous p er iod . 

U t erus.- W eight , 21·5 gm. 

Left Ovary. - \Veight , 0·54 gm.; measurements, 1· 4 by l ·O b:<· 0· 7 cm . 
Graafian folli cles are not Yery app ar ent on the surface of t he 

o,·ary, but on section ele,·en are counted ; t hese a re n II 0 · l C'l11. and 
less in diameter. 

No corpus luteum is present. Th e r emnant s of t"·o previous 
corpor a lutea are seen on t he surface of t he ovary . 

llight Ovw'}J.- \Veight, 0·40 gm . ; measurem ents, 1· 3 by 0 ·8 by 0 ·6 cm . 
Only three Graafiau follicles ar e seen afte r sef't ion of t he ova r y 

wh en it is held up to the light. The lar gest fo ll icle is 0·3 cm . in 
diameter. 

No corpus luteum is present, but one brow n speck, the remnant 
of a previous corpus luteum , is seen nea r the sectioned margin of 
the ovary. 

(9) She ep No. 32491.- Date sla ugh tered, 4th J a nua ry, 1935; age, 3t years; 
condition , fair; "·eight , 64 · 5 I b. 

Sexual History. 
24. 7.32 to 15.3.33 (235 clays) : 
IG. 3 .33 to 12.5.33 (58 cl ays): 
13.S.33 to 5.5.34 (358 d ays) 

6.5.34 to 3 .8.34 (90 days) 
4.8.34 to 4.1. 35 (154 days) 

Uteru.>. - \Veight, 21·0 gm. 

a noestrou s period. 
t wo exhibitions of oestrus. 
anoestrous p eriod. 
three exhi bitions of oestrus. 
anoestrous p er iod. 
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Le ft O'l:a r y. - vVeight , 0· 50 gm .; measurements, 1 ·4 by 0·9 by 0· 7 cm. 
A large Graafian foll icle with a thin outer wall is seen on t he 

p ole of t he ovary; i t measu res 0·5 cm . in diameter . and wh en sec­
tioned it is foun d to contain a clear fluid . A t ot a l of fou r fo llicles is 
seen . 

N o corpus luteum is p resent. Four r emnants of previous corpora 
lutea a r e seen ; on section t"-o of these are found to ·be dark b rown 
sp ecks mea suri ng 0·05 cm. and their m argin s are irregula r. 

Riaht O rn ry .-"\Veigh t, 0· 46 g m .: measurements , 1 · 3 by 0·95 by 0 75 cm . 
Two Gra afia n fo llicles, 0 ·5 cm. in diam et er , a r e situated in close 

p roximity on on e p ole of t he on1ry . On sect ion both these foll icles 
are fo un d to contain a clear fluid . A total of t h ree follic les is seen . 

No corpus luteum is p r esent, but the remnants of three previous 
corpor a lutca a r e present. 

GROUP II. 

0 bsen-at ions commen ced 24th July , 1932. 
R ation p er cap ita per tli em .- Ma ize , 4 oz .; teff hay, 2 ·5 lb .; lick ad l i b 

(sa lt). 

'.10) Sheep No . 35;308.-Da te slauhtered, 1st November, 19:34 ; a ge , 4 yea r s; 
conditi on , good; we ight, 67 ·0 l b. 

Sexual H i st ory . 
24.7 .32 t o lG.2.38 (208 clays): anoestrous p eriod. 
17.2 .33 t o 10.7.33 (144 days) : seve n exhibitions of oestrus. 
11 .7.33 t o 21.2 .34 (226 d ays) : anoestrous p eriod . 
22 .2.34 to 1.8 .34 (Hll clays) : ten exhibitions of oestrus. 

2 .8 .34 to 1.11 .34 (92 days) : anoestrous period . 

Ut erus.-Weight, 25 ·5 gm. 
Le f t Ovm·11.-"\Ve ight , 0 · 78 gm. ; measu rements, 1· 4 by 1· 3 hy 0 ·8 cm . 

The externa l ap peara nce of the ovary is irregula r due to the 
presence of t welve Graafi a n follicles which are situated near the 
surface of the m-ar y a n d which are being pressed out t o some extent 
by a corp u s lu teum situ ated adjacent to th e la rgest fo llicle which 
h as a di am eter of 0·5 cm . On section the la rge folli cle is fo und to 
cont ain a clear fluid a nd t o ha \·e a t hin outer " -all. 

Th e corpus luteum p r esent projects only sli ghtly above t he surface 
of t he ovary. On sect ion it is found to be almost c ircular in fo r m, 
it s dia meter being 0 .. 5 cm. T he subst a nce of t lie corpus lu teum is 
light yellow i n colour a nd it has a depression measu r in g 0 ·2 cm . in 
its centre . T h is is undoubtedly a corpus luteum I ;:i t the end of the 
inte roestrous p eriod , so t hat it i s apparen t t hat on1lation occ·u r red 
\Yithout the exhibition of oestrus a s oestrus \Yas las t obsc rn~d on 2nd 
~lugust , 1934 . 

Hi aht Owry.- ,Veigh t , 0· 66 gm. ; measuremen ts, 1 ·4 by l·l by 0·6 cm. 
TwelYe sma ll Graafian fo llieles can be co unted , t h e la r gest of 

whi ch is 0 ·2 cm. 
N o eorpus luteum is present , but t\YO remnants of p revi ous 

corpora lutea are seen occu r ring as dark specks. 
(11) Sh eep No. :3.5509. - Date slaughtered , 12th October, 19:34 ; age , 4 yea r s ; 

con d ition , good; we ig ht , 74 · 0 lb : 

S exual Il istory . 
24 .7.32 t o 13.1.33 (174 days) : anoest r ous per iod. 
14.1..38 to 20.6.33 (158 d ays) : nine exhibit ions of oestrus. 
21.6 .33 to 17. 1.34 (211 d ays) : anoestrous period . 
18.1..'34 to 9.7.34 (174 clays): eight ex hibitions of oestrus. 
10.7.:34 t o 12.10.34 (95 days): anoest rous p er iod . 

Uterus .- W eig ht , 18 ·5 gm. 
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L eft Ovary. - ,Veight , 0·68 gm. ; measurements, 1 · 2 by 1·2 by 0·8 cm. 
F ive Gqrnfian follicles are apparent ; t he two largest measu re 0 · 2 

cni. One of the latte r on sect ion co ntains a clear flui d . 
No corpus luteum is present. Five small yellowish sp ecks repre­

senting the remains of previous corpora lutea are seen. 

Bight Ovary.- , Veight, 0·51 gm . ; measurements, 1 ·2 by l· O by 0 ·7 cm. 
A Graafian follicle measuring 0 ·3 cm. is present on the lateral 

border of the ovary ; it is fair ly prominent and it g iYes the ovary an 
irregular shape. A few other fo llicles are seen on t he su rface of the 
ovary. On section the large fo lli cle is found to cont ain a c lear flu id 
and the outer wall is t hi n . 

No corpus luteum is present , but four rem nants of previous 
corpora lutea are seen and on sect ion one is found to measure O· l cm. 

(12) Sheep No. 29274.- Date slaughtered, 12t h October, 1934; age, 4 years; 
condition, good; weight , 67 ·O lb . 

l::J exiwl II istory. 
24 . 7 .32 to 15.8.32 (23 d ays) : one exhibition of oestrus. 
16. 8 .32 to 3.2 .33 (172 days) : anoestrous period. 

4.2 .33 to 29.8 .33 (207 days) : twelve exhibitions of oestrus. 
30.8 .33 to 15.4.34 (229 days) : anoestrous period. 
16.4.34 to 10.7 .34 (86 clay'i) : three exh ,bitions of oestrus. 
11. 7.34 to 12.10. 34 (94 clays): anoestrous period . 

U t enis.- , Veight , 24· 0 g m. 

L eft Ovary .- ,Veight , 0·49 gm . ; m easurements, 1 ·2 by l· O by 0·7 . cm. 
Seven Graafian follicles are see n in the m·a ry and most of these 

are apparent on the surface. All t he follicles a re small, none exceed­
ing 0 ·1 cm. in diamet er. 

No corpu s luteum is present. The remnants of fi re prev io1rn 
corpora lntea are seen occurr in g as dark specks on th e surface of the 
ovary. On section t he largest of these is seen to be dark brown in 
colour and it extends 0· 15 cm. into the substance of the ovary. 

Hight Ovar y.-\Veight, 0· 63 gm . ; measurements, 1 ·4 by l· O by 0·8 cm. 

One large Graafian follicle 0 ·6 cm . in diameter is seen ; it is 
situated on t he one p ole of the ova ry an d projects 0 ·3 cm. a bor e the 
surface of the m·ary. On sect ion this follicle is found to conta in a 
clear fluid and its outer wall is thin. 

X o corpus lu t eum is present . E leven remna nts of previous cor­
pora lutea can be counted on t he surface of the o,·ary and on section 
some of these are fou n d to be only 0 · 05 cm. 

(13) Sh eep N o. 29279.-Date slaughtered , 15th August, 1934; age, 4 years; 
condition, fair; 'might, 63·0 lb. 

S exiwl II istory. 
24. 7 .32 to 6.3.33 (226 clays) : an oestrous period. 

7.3.33 to 14.5.33 (69 clays): five exhibitions of oestrus. 
15.5.33 to 15.8 .34 (458 claJ"S) : anoestrous period. 

No exhibition of oestru s wa s obser ved during the sexu al season 
F ebruary to August, 1934. 

L eft OvarJJ. - , Veigh t , 0·39 gm.; measurements, 0 ·9 by 0 ·8 by 0 ·6 cm. 
S ix Graafi a n follicles ca n be counted , the largest of which is 0·2 

cm. in diameter. Two of the follic les when sectioned contain a 
clear fluid. 

No corpus luteum is present , but one remnant of a previous 
corpus lu teum is seen. 
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Hioht O·i;a f'y. - W eight , 0·42 gm .; measurements, l ·O by 0 ·9 by 0· 6 cm. 
Numero us Graafian fo llicles are present in the o,·ary, the largest 

of whi ch is 0·4 cm. Th e latt er has been sectioned and is found to 
contain a clear fiuid . There are at least four folli cles about half the 
size of the largest follide; t he form er a re situated n ear the surface of 
the ovary . 

No c,0rpus luteum is presen t and no remnants of corpora lutea 
are seen . 

(14) S heep J>fo . 29335.- Date slaughter ed, 21st D ecember, 1934; age, 4 yea rs; 
condition , poor; weig ht , 44 ·0 lb. 

Sexual H isto1·y . 
24. 7 .32 to 3.3 .33 (223 d ays) : anoestrous period. 

4.3 .33 to 19.7 .33 (137 days) : eigh t ex hibitions of oestrus. 
20.7.33 to 26.6 .34 (342 days): anoestrous period. 
27.6.34 to 31.7.34 (35 days) : three ex hibit ions of oestrus. 

1.8 .34 t o 21.12.34 (143 days) : anoestrous p eriod. 

Ut erns. - W eight , 15·5 gm. 

L eft O car·y. - \Veight, 0·59 gm.; measurements , 1 ·4 by l ·O by 0·8 cm. 
Only three Graafia n fo llicles of 0 ·2 cm. are seen in the o,·ary. 
No corpu s lu t eum is present, but t'"o remnants of previous 

corpora lutea are seen . 

High t Ovary.- W eight, 0·74 gm . ; mea suremei1t s, 1 ·3 by 1·2 by 0·85 cm. 

Several Graafian fo lli cles can be seen on the surface of the ovary 
and on section eight follicles ca n be counted, the largest being 0·4 
cm. 

Ko corpus lut eum is p r esent, but ffre r emn a nts of previous 
corpora lu t ea can be di st i nguish ed. 

(15) Sh eep No. 29341.- Date slaughter ed, 28th D ecember , 1934; age, 4 years; 
condition, fa ir ; weight, 67·0 lb . 

4 .3 .33 (224 days) : 
6 . 7 .33 (124 da~·s) : 
9.2.34 (218 clays) : 

Sexual H istory. 
24.7. 32 to 

5 .3 .33 to 
7.7.33 to 

10.2.34 to 
18 .7.34 to 

17.7.34 (158 days) : 
28 .12.34 (164 days) : 

U t erus.-We ig ht , 40·0 gm . 

anoestrou s period. 
five exhibitions of oestrus. 
anoestrou s period. 
two exhibitions of oestrus. 
anoestrou s period. 

L ef t Ouo1·v .-\~eight , 0·71 g m. ; mea surem ents. 1·4 by 1·3 b~· 0·8 cm . 
Kine Graafian folli cles ca n be counted , the largest of whi ch 1s 

0·2 cm. 
Th e section through the ovary was made from th e attached to 

the free border in order to section a corpus luteu m '"hich is situated 
near th e a ttac hed border. The corpus luteum appears on the surface 
of t he ovar~· as a p a le promi n ence of 0 ·05 cm. aboYe the surfa ce nnd 
it m easures 0 ·2 cm . across its top . On section t h e corpu s luteum is 
found to m easure 0· 5 by 0 ·4 cm. T he cut surfa('e is a pale cr eam 
colour and there is a sligh tly darker l ine in the centre of the body. 
'This is apparently a corpus luteum I. Four remnants of previous 
corpora lutea are seen. 

Right Ovary.- Weight, 0·66 gm . ; m easurem ents, 1·3 b~' l·l b"· 0 ·8 cm. 
The surfa ce of the ovary is somewhat irregular; on sec·tion thi s is 

found t o be clue to the presence of a large number of Graafian folli cles, 
fi f t een a r e counted , which are a ll situated near the surface of the 
ovarY. Hm1·eyer , all th e folli cles are s m a ll , t he largest be in g 

0 · 15 crn. 
No corpus luteum is p r esent , hut the remnants of seven previous 

corpora lu tea can be dist ingu ish ed . 
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(16) ::Oheep No . 29793 .- Date of slaugh t er, 28th D ecember , 1934 ; age, 4 years; 
cond iti on , fa ir ; weig ht , 56·5 lb . 

i:)exual H istory. 
34.7.32 to 5.3.33 (225 clays): anoestrous period. 

6. 3.33 to 10.8.33 (158 days) : t en ex hibitions of oestrus. 
11.8.33 to 10.3.34 (212 d ays): anoestrou s period . 
11.3.34 to 26.7.34 (138 clays) : seven exhibit ions of oestr us. 
27. 7.34 to 28. 12.34 (155): anoestrous period. 

U t erus.- W eight, 36 ·5 g m . 

L eft Ouary.-,Veight , 1· 40 gm .; m easurements, 1·5 by 1 ·2 by 1 ·6 cm. 

The a bnormal shape of the 01·ary is due t o t he p resence of a 
large Graa tian follicle and a corpus luteum which a re situ ated on 
either s ide of t he a t t ached border of t he ova ry . 

Seven Graafia n follicles are counted , the largest of which is 0·5 
cm . ; it i' be ing p us he ll cut lJy t he corpus lu tcu m. Th e largest 
follicle. 0 11 section is fo und t o contain u. clear kuid . 

The corpus luteum h as a ver~· small proj ect i ng head, but it 
measures 0·2 cm. across the t op. Th e head is some11·hat lighter t han 
t he surround ing body , " ·h ich is pinkish a nd on 11·h ich small blood 
vessels ca n be seen . On section t he corpus lute um is found to 
measure 1· 2 by 1· 0 cm. ; i t is pear-sha ped . The cu t surface is flesh­
coloured a nd .-cry slig ht ly p ink . A ca vity, 0 ·5 b~· 0·4 em .. is pr esent 
in th e centre of th e body and the cavity contain s a fluid . Thi s is 
apparent ly a corpus lut eum I. 

Uig ht 0 -uary .- \Veig ht, 0·58 gm .; measurements, 1 ·3 b~· 1·05 by 0·7 cm. 

T e.n Graa fian fo lli cles, a ll measu r ing 0· 1 cm . a nd less, a r e present 
in t he ova ry. 

X o corpus luteum is present , fo ur r emnants of pre,-ious corpora 
lutea are seen a s dark specks. 

(17) S heep No. 29827.- D ate sla ughtered , 28th D ecember , 1934 ; age, 4 years ; 
conditon , good ; "-eigh t, 73 ·0 lb . 

Sexual H istory . 

24.7. 32 to 17.2 .33 (209 d ays) : anocstrou s period. 
18. 2. 33 to 20.8. 33 (184 clays) : ten exhibitions of oestrus. 
21. 8.33 to 3.4 .34 (226 cl ays): anoestrous period . 

4.4.34 to 12.8.34 (131 clnys) : six ex hibit ions of oestrus. 
13.8 .34 to 28 .12.34 (138 clays) : anoestrous period . 

U t erus.-v\Teight, 24 ·0 g m. 

L eft Qi;ary.--W eight, 0 ·64 gm . ; measu rement , 1·2 by 1· 2 by 0·7 cm. 

Ten Graa fi an fo llicles can be counted ; t he la rgest is 0·2 cm. 

Th e onu y a ppea rs t o bulge on the side of t he free border , but no 
projection is present. H o11·ever , on section , a corpus luteum , meas u ring 
0 ·4 by 0·4 cm . , is fo u nd . The body is light yell ow in colour and its 
ma rg ins are not 1rnll defi ned . Th is is a pparently a cor p us luteu m I in 
the latte r p art of th e in t erov ula t ion peri_od . 

R ight 0-uary .- ,Veight, 0 ·63 gm . ; m easurements, l · l by l· l by 0·8 cm. 

On sect ion of t he ova r y , fourteen Graafia n fo lli cles can be cou nted, 
the lar gest being 0·4 cm. 

No corpus lutcum is presen t , b ut two r emnants of p r eviou3 
corpor a lutea are seen . 
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(18) Sh eep No. 32±80.-Date slaughtered , 21st December, 1934; age, 3! years; 
condition, fair; 'might, 61 ·0 lb . 

Sexual Hi story . 

2±.7 .32 to 7. 3.33 (227 days): 
25 .3.33 (18 days) : 
18.5.34 (419 da ys): 
28. 7 .34 (71 days) : 

anoestrous period. 
8.3.33 to 

26.3.33 to 
19.5.3-l to 
29.7.3± to 21.12.34 (146 days): 

two exh ibitions of oestrous. 
anoestrou s period . 
three ex hi bi tions of oestrus. 
anoestrous period. 

Uten1s .- " 'e ight, 27·5 gm. 

Left Ov<FY.- ,Veight, 0·6 gm.; measurements, l·l by 0 ·9 by 0·75 cm. 

E leve n Grnafian follicles can be counted ''"hen the sectioned ovary 
is 11eld up to the light, although only seYen follicles are apparent on 
t he surface of the a.vary . The largest fo lli cle on section is found to 
contain a clear fluid . 

A sli ght prominence is seen on the surface of the ovary near the 
scetioned border. A section made through the prominence reveals i t to 
be a corpus luteum, measnring 0·2 by 0·2 cm. Th e body is very pale, 
almost white in colour ; it is prnbably a corpus lute um at t he end of 
the interovulation per iod or a corpus lu teurn of t he pre,·ious inter­
on1lation period. 

Right Ovary. - \Veight, 0·48 gm.; measurements, 1·2 by 0·9 by 0·7 cm. 

Eight Graafian follicles can be counted, the largest of ''"hich is 
0 ·5 cm. in dia mter. Th e latter , on section, contains a cle:u fluid. 

X o corpu s luteum is present, b ut the r emirnnts of six previous 
corpora. lutea are seen occurring as dark specks. 

(19) Sheep No. 32493.- Date slaughtered, 21st December, 1934; age, 3i years; 
condition , good; weight, 74·0 lb . 

S exual Hi story. 

24.7.32 to 
29.3.33 (1 
30.3.33 to 
7.5.34 to 

16.8.34 to 

28.3.33 (248 days): anoestrous period. 
clay): one exhibiti on of oestrus . 

6.5.34 (403 days) : anoestrous period. 
15.8.34 (101 days): five exhibitions of oestrus. 

21.12.34 (128 clays): anoestrou s period. 

Uterns.-·Weight, 21 ·0 gm. 

Left Ovary.- 'Neight, 0·54 g m. ; measurements, l·O by 1·2 by 0·7 cm. 

Two Oraafian fo lli cles, t he larger of ''"hich is 0·5 cm., are situated 
on the free border of the ovary, g iving it an abnormal shape. On 
section , the larger foll icle is found to contain a clea r fluid. The other 
follicle is found to be 0·3 <' 111 . in diameter. 

~o corpus luteum is present, but the remnants of nine previous 
corpora lutea are d ist inguishe d. 

R ·ight Ovm·y.-\Veight, 0·46 gm.; measurements, 1·2 by l·O by 0·65 cm. 

Ffre ve ry small Graafian follicles can be counted; they vary from 
0 · l cm. and less in diam eter. 

Xo corp us luteum is present , bnt the remnants of four previo1Js 
corpora lutea occur as dark spec ks. 
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GHOUP III. 

Observations commenced, 24th July, 1932. 

Ration per capital per diem.- M a ize, 2 ·7 oz.; cotton-seed meal, l · 3 oz.; 
t eff hay, 2·5 lb .; lick, ad lib . (salt). 

(20) Sh eep N o. 35499.-Date slaughter ed, 7th September, 1934 ; age, 4 years; 
condition , fair ; weight, 68 ·5 lb. 

Sexual Hi story. 
24.7 .32 to 7.2.33 (199 clays) : anoestrous period . 

8 .2. 33 to 16.4.33 (68 day~) : three exhibitions of oestrus. 
17.4. 33 to 10.5 .34 (389 clays) : anoest rous p eriod. 
11.5.34 (1 day) : one exhibition of oestru s. 
12.5.34 to 7 .9.34 (119 clays): anoestrous period. 

Ut erus.- W eight , 20·5 gm. 

L eft Ovciry.- \Veight, 0· 89 gm.; measurements, 1·6 by l ·l by 0·9 cm. 
Six Graafian follicles can be counted; four are 0·2 cm. and the 

r emainder O·l cm. in di a meter. 
Ko corpus luteum is present, but one r emnant of a prev10us corpus 

luteum is seen. 

ll ight Ova ry.-W eight, 0· 88 g m. ; measurements, 1· 5 by l·l by 0·7 cm. 
Four Gra afian folli cles, 0 ·1 to 0·2 cm., are p resent in the ovary. 
Ko corpus luteum is present , but a few r emnants of previous 

corpora lutea are seen. 

(21) Sh eep No. 35498.- Date sla ughtered, 23rd August , 1934; age, 4 years; 
condition, fair; we ight, 57 ·O lb. 

S exual H ·istory. 
24 . 7 .32 to 22.4.33 (273 d ays) : an oestrous p eriod. 
23. 4.33 to 14.7.33 (83 days) : three exhibition s of oestrus . 
15 .7. 33 to 23.8.34 (405 days): anoestrous period. 

N o exhibition of oestru s was obsen·ed during th e sexual season, 
F ebruary to August , 1934. 

U t enis.- \\Te ight, 18 ·5 gm. 

J,eft O rn ry.- \Yeight , O·Gl g m. ; measurements, 1·2 by l · l by O·l cm. 
A very large number of Graafian foll icles of varying s izes a r e 

present in the ovary; a t ot al of ten is counted . Th e ovary has an 
irregular shape and although the follicles are prominent, the largest 
follicle is onlv 0 · 3 c:m. in diameter . Several follic les a re 0 · l to 
0 ·2 cm . , ·· 

· In close proximity to th e largest follicle is a corpus lu tenm \Yhich 
wh en sectioned measures 0 ·2 crn . i n diameter. Tt is a l ight ~·ellow 
colour. It is apparent ly a co rpus luteum I at t h e end of an inter­
ov ula t ion period , or the co rpns luteum of t h e pre1· ious interovulation 
p eriod. 

B !aht Ovary .- \Veight, 0·42 gm .; measuremen ts, l·O Ly 0·9 by 0·6 cm . 
'l.\vo Graafian. · foilicles can be seen on the surface of t he ovary, 

but on section , four smaller fo lli cles can be seen . Th e la rgest fo ll icle 
is 0·2 cm . 

.A corpus luteum is not present . but a few dark specks indicate 
the remnants of previous co rpora lutea. 
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(22) Sheep No. 29258.- Date slaughtered, 1st November, 1934 ; age, 4 years; 
cond ition, good; weight , 89 ·O lb. 

Sexual History. 
24. 7 .32 to 2. 3.33 (222 days) : anoestrous p eriod. 

3 .3.33 to 8 .7 .33 (128 days) : six ex hibit ions of oestrus. 
9.7.33 to 15.3.34 (250 d ays) : anoestrous p eriod . 

16.3. 34 to 19.7.34 (126 cl ays) : fiy e exhibiti ons of oest rus . 
20.7.3.± to 1.11. 34 (105 clays) : anoestrous p eriod. 

Uterus .- vVeight , 23·5 gm . 

L eft Uvary.-·W eight , 0·72 gm.; m eas urements, 1·4 by 1· 2 by 0 ·7 cm . 

Seven small Graa tian folli cles are counted; t he la rgest measures 
0·15 cm. 

N o corpus luteum is present, but a few r emnants of previous 
corpora lutea a r e seen. 

Right Uvary .- ,Ve ight , 0· 80 g m. ; measurements, 1 ·4 by 1 ·2 by 1 ·0 cm . 

Th e surface of t he ovary is irregul a r , du e to t he presence of 
num erous Graatian fo llicles, two of which a r e 0· 5 cm . On section , 
the latter fo ll icles are found to co ntain a clear flui d . 

No corpus luteum is present. 

(23) Sheep No. 29265. - Date sla u ghtered , 1st November , 1934; age, 4 years; 
co ndit ion , fair; weight , 63 ·0 lb . 

Sexiial History. 
24.7.32 to 20.2.33 (212 clays): anoestrous period . 
21.2. 33 to 7. 6.33 (107 clays) : four exhibiti ons of oestrous. 

8 .6 .33 to 12.3.34 (278 days) : anoestrous p eriod. 
13.3.34 to 28 .6 .34 (108 clays): ti rn exhibi t ions of oest rus. 
29.6.34 to 12.10.34 (106 clays) : a noestrous pe riod . 

U teru-s. - W eigh t , 27·5 gm . 

L eft Uvary. - ,Ve ight, 0 ·67 g m. ; measu remen ts, 1· 2 by 1 ·1 by 0 ·7 cm . 
Four Graatian folli cles s itu a t ed on the la teral bord er of t h e orn rv 

give it an irreg ular shape. It is found, on section , that t h e l argest 
follic les m easure 0 ·5 and 0·3 cm. a nd that th e more s nperfi C' ia l fo llicles 
we re being pressed out by sever a l more deeply sit11 nted fo ll icles . 

N o corpu s luteum is present , but two remnants OCC' nrring ns cln rk 
specks a r e seen . 

lfight Ovary .- W eight , 0·57 gm . ; meusurem ents, 1 ·2 by 0 ·9 by 0· 8 cm . 
Three Graafian folli cles, the largest of 11"11 ich is 0 · 2 cm. , a r e seen 

on t he s urfa ce . On section , a fe 11· more srnn ll er follicles a r e r evea led . 
Ko corpus luten m is present. S ix r emn a nts of preY ious corpora 

are C'onnted and these are found to be 0 ·05 cm . 

(24) Sheep Y o. 29273.- Date siaugli t e red , 14th Septe mbe r , 1934; age , 4 yea rs; 
condition, poor ; weight, 65· 0 lb . 

Sexual .llistory. 
24.7.32 to 13.2. 33 (205 cla ~· s): nn oestrous p eriod . 
14. 2.33 to 26 .7. 33 (163 cl a ~·s): nin e exhib it ions of oest r u s. 
27.7.33 to 10.5.34 (288 cla>·s) : nnoestrous p eri od. 
Jl .5.34 to 27 .fi.84 (17 cln.\·s) : t"·o exhibiti ons of oestrns. 
28 .i5. 8J t o 14.9 .14 (110 da>·s) : anoestrous p eriod . 

l/ten<s.- W eig ht , 22·5 gm . 
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L eft Uvary.-\Veig ht , 0 ·68 gm .; measurements, 1 ·3 by l·l by 0 ·9 cm. 
'l'he presence of la r ge Graafian fo ll icles and a large number of 

fo lli cles gi,·es the ornry a n irregu lar sha pe. 'l'he largest foll icle is 
0 ·6 cm. in diamet er and it p rojects 0·2 cm. above t h e surface of the 

ovary . The next largest fo lli cle is 0·4 cm. I n a dditi on , at least four 
fo llic les of O· l cm. can be d istinguish ed on the surface of the ovary . 
On section, several m or e fo ll icles become apparent. The largest 
follicle, on section , is fou nd to contain a clear flu id. 

No corpus lu t eum is p r esent, but t wo remn an ts of previous cor­
p or a lutea are seen occurr ing as dark sp ecks. 

Biaht Uvary .- \Veight , 0 ·55 gm.; measu rements, 1· 2 by l·l by 0·8 cm. 
The la rgest Graafi a n foll icle seen is 0 · 2 cm. and several of 0 · l 

cm. are prese nt ; a tota l of s ix fo llicles can be counted. 
So corpus luteum is present, but a few r emnants of previous 

corpora lutea are seen. 

(25) Sheep N o. 29283.- Date sla ug htered, 7 .9.34; age, 4 years; condition, 
' good; weight , 73 ·0 lh. 

S exuul H istory. 
24. 7 .32 t o ] 6 .3.33 (236 days): anoestrous per iod . 
17.3 .33 to 15.6.33 (91 days): five exhibi t ion s of oestrus. 
16.6.33 t o 29 .3.34 (287 days) : a noestrous p eriod. 
30.3.34 (1 day) : on e exh ibi t ion of oest rus. 
31.3.34 to 7 .9.34 (161 d ays): a noestrous p eriod. 

U t erus. - -vVeig ht, 19 ·5 gm. 

L eft Ovary .- \Yeig ht , 0 ·45 gm . ; measu rements, 1 ·2 by l·l by 0·7 cm . 
Five Graafian fo llicles a r e apparent on t h e surface of t he ovary. 

T he la rgest follicle present in t he ova ry is 0 ·4 cm ., t he remainder are 
0 · l to 0 · 2 cm. in diam eter. T he largest fo llicle has been sectioned 
and it contains a clear fl u id . 

No corpus lute um is present , bu t a few remnants of prev ious 
corpora lut ea are seen. 

Hiuh t Ovury. - W eight , 0· 52 g m. ; measu rements, 1 ·2 b~· l · l by 0 8 cm. 
The on1ry has an irregular appeara nce du e to the prominence of 

three Gra a fia n folli cles . The la rgest follicle is 0·4 cm. and nnother 
is 0 ·3 cm . in dia met er ; t hey project 0 ·2 cm . above the surface of 
t he ova ry. Four small er fo lli cles a re seen . 'l'h e la rgest follicle has 
been sect ioned: it con ta ins a. ('lea r fluid , its outer wa ll is th in and 
sma ll blood-,·essels can be see n in t h e cavity. 

A corpus luteum, measu ring 0·2 by 0·4 cm ., is presPnt in the 
ova ry a nd it has prob nbl :v raused the fo llides to project b:v p ushing 
t hem ont. Th e corpns ]u teum is not appa r ent on the su r face of the 
ovary, but it is r ead ily see n 0 11 sed ion . It has a l igh t outer margin ; 
th e centre is a deep er ye llow a nd a slight depress ion orc 11 rs i n the 
ee nt re of tl1e bod~' · Some da rk specks, t h e remn a nts of p rev illns 
co rpura lutea , are presen t. 

(26) Shetp N o. 293:3-L-Date shug hte red, 22nd Sep tember , Hl34 ; Age, 4 years; 
cond iti on , fa ir ; we ight, 58·0 Iii. 

Se.rnal H istory . 
24 . 7 .:~2 to 19 .3.33 (239 days): nnuestrous period. 
20 .3.33 t o 27 .5 .33 (69 da ~·s) : fo ur exhib itions of oestru s. 
28 .5 .33 t o 9.4. 34 (317 days) : nnocstro 11 s period. 
10.4.:34 to 19. 6.31 (71 days): fo ur exh ib it ions of oestr us. 
20.6.34 t o 22. 9.3 'J (95 days): a noestro ils p er iod. 

Ut erus.- ,Yeight, 18 ·5 gm. 
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Left Ovary.-"\Veight, 0·52 gm.; measurements, 1 · 2 by 1·0 by 0 ·8 cm. 

Seven Graafian follicles can be counted on the usrface of the ovary. 
The two largest follicles are 0·5 and 0·3 cm . in diameter; the latter 
was pressed out by the former to 0 ·1 cm. above the surface of the 
ovary. 

No corpus luteum is present. On section a. few brown specks 'vi th 
indefinite margins are seen; these are remnants of previous corpora 
lutea. 

Hight Ornry.-vVeight , 0·38 gm; measurements, l·l by 0·9 by 0·8 cm. 
Ko Graafian follicles are apparent on the surface of the m·ary. 

However, on section seven follicles can be counted, the largest being 
0 · 2 cm. The latter was sectioned and it contains a clear fluid. 

Ko corpus luteum is p resent. One brown spot is seen on the 
surface of the m·ary. On section it is found to be 0· l cm. ; it is 
obviously a remnant of a p revious corporus luteum. 

(27) Sheep Xo. 32482.-Date slaughtered, 1st Kovember , 1934; age, 3!- years; 
condition , fair ; weight, 65 · 0 lb. 

Se:vual 11 istory. 
24.7.32 to 14.3.33 (234 days): anoestrous period. 
15.3.33 (1 clay): one exhibition of oestrus. 
16.3.33 to 1.6.34 (443 days): anoeostrous period. 

2.6.34 to 9.7 .3·1 (38 days): two exhibitions of oestrus. 
10.7.34 to 1.11.34 (115 days) : anoestrous period . 

Uterns. - \Veight, 18· 5 gm. 

Left Ornry.-'\Veight , 0·63 gm.; measurements, 1·5 by 1·0 by 0·7 cm. 
Eight Graafian follicles of diameters 0·1 to 0·2 cm. are counted 

on the surface of the ovary and on section t\Yo larger follicles of 
0 · 3 cm. are seen. 

X o corpus luteum is present, but five remnants of previous 
corpora lutea are seen occurring as dark brown specks of O· l cm. 

Bight Ora ry.-'\Veight , 0·48 gm. ; measurements, 1·4 by 0·9 by 0 ·6 cm. 
The Graafian follicles in the ovary are inconspicuous; on section 

four small follicles measuring 0 · l cm. are seen. 
Ko corpus luteum is present, but three remnants of previous 

corpora lutea are seen and on section these are found to be brownish 
witl1 indefinite margins and 0· 1 cm . in diameter. 

(28) Sheep Yo. 32495.-Date slaughtered , 27th October, 1934: age, 3~ years; 
condition, good; weight , 88·0 lb . 

Sexual Ili.st01'.IJ. 
24.7 .32 to 12.3.33 (232 days): anoestrous period . 
13.3)33 to 3.5.33 (52 days): three exhibitions of ooestrus . 

4.5.33 to 11.4.34 (343 d ays): anoestrous p eriod . 
12.4.34 to 31.8.34 (142 days) : s ix exhibitions of oestrus. 

1.9 .34 to 27.lU.34 (57 clays): anoestrous period . 

Ut en1s.-\Veight , 20 ·5 gm. 

Left Ovary.- "\Veight , 0·48 gm.; measurements, 1·4 by l·O by 0·6 cm . 
A large Graafi::m follicle 0 ·5 cm. in cliamder is present on the one 

pole of the ovary , but the foll icle is not prominent. lt has been 
sectioned and it contains a clear fluid. Two small folli cles are apparent 
in the substance of the ovary when the latter is held up to the light. 

No corpus luteum is present, but two remnants of previous corpora 
lutea can be distingnished on the surface of the ovary. 
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Hight Ovary.-\Veight , 0·58 gm . ; measurements , 1 ·4 by l·l by 0·7 cm. 
Two Graafian follicles each 0 · 3 cm. in diameter can be seen; both 

ha\·e been sectioned and they contain a clear fluid. 
No corpus luteum is present. Seven dark specks, the remnants of 

previous corpora lutea are seen; they vary in colour from yellow to 
dark brown, and the largest, which is dark br own , is 0 · 05 cm. m 
diamet er . 

GROUP IV. 

Observations commenced 24th July, 1932. 

Ration per capita per diem.-(a) 24th July, 1932, to 1st March, 1933: 
Maize , 4 oz .; teff hay , 2 ·5 lb.; L ick, ad lib. (2 parts bone meal, 1 part 
sa lt). (b ) 2 ncl March , 1933 to termination : Teff hay, 3·0 lb.; Lick, 
ad lib (2 parts bone meal , 1 part salt. 

(29) Sh eep No. 29261.- Date slaughtered, 30th August, 1934; age, 4 years; 
condition , poor ; weight, 52·0 lb. 

Se x ual History. 
24.7 .32 to 23.2.33 (215 clays) : anoestrous period. 
24.2.33 to 28.8 .33 (186 clays) : twelve exhibitions of oestrus. 
29 .8 .33 to 31.12.33 (125 days) : anoestrous period. 

1.1.34 to 7.2.34 (38 clays) : two exhibitions of oestrus. 
8.2. 34 t o 30.8.34 (204 clays): anoestrous period. 

Uterus.- W eight, 19·5 gm. 

L eft Ovary.-\Veight, 0 ·56 gm. ; measurements, 1 ·2 by l · l by 0·7 cm. 
Eight Graafian follicles can be counted in the ovary, the largest 

is 0·3 cm. in diameter ; six of the follicles can be seen on the surface 
of the ova ry . 

N o corpus luteum is present. The remnant of a corpus luteum 
measuring 0·1 cm . is seen. 

R ight Ovary.-\Veight , 0 ·53 gm .; measurements, 1 3 by 0·9 by 0·7 cm . 
Several Graafia n follicles can be seen on the surface of the o\'ary, 

the largest is 0 · 3 cm . and there are many of 0 · 2 and 0 · l cm . None of 
the follicles are prominent. The large follicle on section is found to 
contain a clear flu id. 

No corpus luteum is p r esent and only one remnant of a previous 
corpus lut eum can be fou nd. 

(30) Sh eep N o. 29268 .- Date slaughtered, 4th October , 1934 ; age , 4 years; 
condit ion, fair ; weight, 64· 0 lb . 

S exual H istor y . 
24.7.32 to 19.1.33 (180 clays): anoestrous period. 
20 .1.33 to 24. 7.:13 (186 clays): ten exhibitions of oestrus. 
25 .7 .33 to 4.4 .34 (254 d ays) : anoestrous period. 

5 .4. 34 to 30 7.34 (117 days): five exhibitions of oestrus. 
31.7.34 to 4.10.34 (66 clays) : anoestrous period. 

U te r us .- W.eight, 21· 5 gm. 

L eft O'Ua ry. - \Veight, 0 ·67 gm .; measurements, 1·5 by l · l by 0 ·8 cm. 
Ten Graafia n follicles can be counted on the surface of the ovary, 

the largest being 0·3 cm. in d ia meter while the remainder are 0·2 and 
0 · l cm. On section anot her follicle measuring 0 · 3 cm. is seen . Some 
of the follicles including one of the largest have been sectioned and 
they contain a clea r fluid. 

Ko corpus luteum is p resent, but the sect ion of the onuv rel'eals 
a brownish sp ot 0 ·1 cm. j ust superior to a follicle; this is a 'remnant 
of a previous corpus luteum. 
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Ilight Ovary. - -Weight, 0·50 gm.; measurements, 1 ·3 by l · l by 0·7 cm. 

Seven small Graafian follicles ea.ch not exceeding 0 · l cm, are 
seen . 

No corpus luteum is present, but one remnant of a previous corpus 
luteum has been cut through. 

(31) Sh eep No. 29298.-Date slaughtered , 4th October, 1934; age, 4 years; 
condition , fair; weight , 69· 0 lb. 

S exual IIistory . 

24 .7.32 to 30.1.33 (191 d ays) : anoestrous period . 
31.1.33 to 27.5 .33 (117 days) : six exhibition of oestrus. 
28.5.33 to 5.5.34 (343 days): anoestrous period . 

6.5.34 to 26.6.34 (52 days) : fou r exhibitions of oestrus . 
27.6.34 to 4 .10.34 (100 days): a noestrous period. 

U terus.- \Veight , 23·5 gm. 

L eft Ovary.-Weight , 0 ·44 gm. ; measurements , 1·3 by l ·O by 0 ·7 cm. 

Eight Grnafian follicles can be counted, the la rgest bei ng 0 · 2 cm. 
in diamet er. 

No corpus luteum is present. One small speck 0 · 05 cm., a 
r emnant of a previous corp us luteum, is seen on the sectioned margin 
of the ovary. 

R igh t Oi:ary. - \Veigh t , 0 · 72 gm. ; measurements , l · 5 by l · l by 0 ·8 cm. 

Ten Graafian follicles can be counted, the largest being 0·2 cm. 
in diameter. 

N o corpus l uteum is present , bu t the remnants of three previous 
corpora lutea are seen . One dull dark brown spot is foun d to extend 

0 ·2 cm. into the substance of the ovary . 

(32) Sh eep No. 29306.-D ate slaught ered, 4th October , 1934; age, 4 years; 
condition , fair; weight, 64·5 lb. 

S exual History . 

26 .7 .82 to 13.8.32 (19 days) : two exhibitions of oestrus. 
14 .8 .32 to 6.2.33 (177 days) : anoestrous period. 

7.2.33 to 28.8.33 (203 drrys) : ten exhibitions of oestrns . 
29.8.33 to 24 5.34 (269 d ays): a noestrous period . 
25.5.34 to 1.7. 34 (38 days) : t hree exhibitions of oestrus. 

2.7 .34 to 4.10.34 (95 d ays): anoestrous p eriod. 

U t erns.-Weight, 19·5 gm. 

L eft O·rnry. - \Veight, 0·60 gm.; measurements, 1 ·3 by 1 2 by 0 ·8 cm. 

Six Graafia n follicles can be seen, the largest of which is 0·2 cm. 
in di a meter. 

Ko corpus lutemn is p r esent. F ive dark spots are apparent on the 
surface of t he ovary; these are the remnants of previous corpora 
lutea. Three of these bod ies have been sectioincd ; they a r e 0·05 to 
0 ·1 cm. ; while two are of a li ghtish brown colour, one is somewlia t 
darker. 

R iaht Ouo.1·11.~-\Ve ight , 0 75 gm . ; measurements , 1 ·5 .by l · l by 0·8 cm. 

Nine Graafian folli cles can he counted, the largest being 0·2 cm. 
in diamet er. The follicles cut through contain a dear fluid. 

No corpus luteum is present. Four remnants of previous corpora 
lutea can be seen on the su rface of the ovary; one has been sectioned ; 
it is dark brown in colour and me~isures O·l cm. 
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(33) S heep No . 29309 .- Date slaughtered , 27t h September , 1934; age, 4 years; 
cond it ion, fai r ; weigh t, 62·5 lb. 

S ex·ual H istor y . 
29.7.32 to 4.9.32 (38 days): three exhibitions of oestrus. 

5.9.32 t o 11.1.33 (129 days): anoestrou s period. 
12 .5.32 to 28 7.33 (198 days): twelve exhibitions of oestrus. 
29 .7.33 to 27.4.34 (273 days) : anoestr ous period . 
28 .4 .34 t o 20.6 .34 (54 days) : four exhibitions of oestrus. 
21.6.34 t o 27 .9.34 (99 cl ays): a noest rous peri od . 

Ulerns.-W eight , 15·5 gm. 
L eft Ovary.-\Veight , 0·62 gm.; measurements, 1·5 hy l· O by 0 ·8 cm . 

Ten sma ll Graafi.an follicles ca n qe counte"d ; only one fo llicle is 
0· 2 cm ., t he r emainder O· l cm. and less in dia meter. 

No corpus lute um is p resent, and no r emn ants of p r evious corpor a 
lu t ea ca n be seen. 

Right Ovor y.- \Veight , 0· 88 gm.; measurements , 1 ·6 by 1 ·2 by 0 ·9 cm. 
Ki net een Graafia n follicles ca n be counted , all of "·hich are small , 

t he la rgest being 0·2 cm. 
No corpus lut eum is p r esent , and only on e r emnant of a p revious 

cor pus lute um can be seen ; t he latter is a bright yello"· spot a nd it 
measures 0 ·05 cm . 

(34) Sheep ·:-fo . 29316 .- Date sla ughtered , 22 nd September , 1934; age, 4 yea rs; 
condition , fa ir ; weigh t, 69· 0 lb . 

S exual H isto1·.v . 
24.7 .32 to 26.2 .33 (218 days): anoestrous p eriod . 
27 .2.33 t o 21.7.33. (145 days): nine exhibitions of oestrus . 
22.7 .33 to 15.6.34 (329 da~·s) : anoestrou s period . 
16.6 .34 (1 day): one exh ibit ion of oestrus. 
17.6 .34 to 22 .9.34 (98 days) : anoestrous p eriod. 

Uterus.-W e ight , 24 ·0 gm. 

Left Oi.:a i·y.-\Veight , 0·58 gm . ; measure ments, 1 ·4 by l · l by 0 ·7 cm. 
Graafi.an follicles a re n ot easily seen on t he surface of t he ovary, 

bn t s ix follicles are seen on section of t he ovary, t he lar gest being 
0· 2 cm. in di am et er . Th e latter fo lli cle has been cut t hrough a n d it 
conta i ns a clear flu id . 

K o (;O rp us lute um is present. Se ,·en r emnants of pr eviou s co rporn 
lut ea occ urring as dark specks a re seen. 

R ioht Orfll '!f.- \ Veigh t , 0·60 gm . ; m eas urements, 1 ·5 by 1 ·1 by 0·7 cm . 
T he re is one large Graafia n fo ll icle, 0·4 cm. in d ia meter which 

bulges ,·ery sligh t ly above the surface of the ovar y, whi le five follicles 
of 0 · l cm. ar e also pr esen t . The la rge follicle h as been cnt t h rough ; 
it conta ins a clea r fluid and its outer wall i s thin . 

?\ o cor pus lutenm is presen t . Se,·en r emnants of previous corp ora 
lu t ea ar e seen ; they a r e O· l cm. in d ia met er . 

(3.5) Sh eep 1'.~ o. 29822 .- Date sla ughtered , 30th Aug ust , 1934; age, 4 years; 
condi tion , poor ; we ight , 50 ·0 lb. 

S ex1ia l Fli st o·l'!J . 
29.7" .32 (l day) : on e exhib it ion of oestrus . 
:~0 . 7 .32 to 28.1.33 (183 cl ays): anoestr ous period . 
29.1. 33 to 20.7.33 (173 clays) : nine exhibit icns of oest rus. 
21. 7.33 to 30.8.34 (406 clays): a noestr ous period. 

Ko exhibition of oestrus was obser ved d uring the sexu al season 
F eb n rnry t o Au g ust , 1934. 

U/;er 11 s .- W eight, 16 ·0 gm . 
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L eft Ovary.- \Veight , 0·53 gm.; measurements, 1· 2 by 0·9 by 0·7 cm. 
Nine Graafian follicles are seen situated near the surface of the 

ovary; the largest follicle is 0·3 cm. in diameter ; it is not prominant. 
No ccrpns luteum is present , but se,·eral remnants of previous 

corpora lutea are seen. 

Bight Ouary.-\Veight , 0·53 gm.; measurements, l·l by l·O by 0 ·7 cm . 
Two Graafian follicles of 0·2 cm. in diameter a re seen on the surface 

of the ovary . On section, a follicle of 0·4 cm. is seen in additi on to 
several small follicles varying in size . 

X o corpus luteum is present, but the remn ants of previous corpora 
lutea are seen. 

(36) Sheep No. 29825.-Date slaughtered, 14th September, 1934; age , 4 years; 
condition, fa ir; weight, 59·5 lb. 

S·exual Histo1·y . 

24.7 .32 to 21.2 .33 (213 days): anoestrous period. 
22.2.33 to 15 .6.33· (114 days): six exhibitions of oestrus. 
16.6.33 to 18.5.34 (337 clays): anoestrous period. 
19.5.34 (1 day) : one exhibition of oestrus. 
20.5.34 to 14.9.34 (118 clays): anoest rous period. 

Uterus.-\Veight , 18·5 gm. 
Left Ovary.- \Veight , 0·46 gm. ; measurements, 1· 2 by l·O by 0·7 cm . 

One Graafian follicle measuring 0·2 cm . is seen and three others 
of O·l cm. and, less are present. 

No corpus luteum is present , but six remnants of previous corpora 
lutea are seen as dark specks. 

Bight Ovary.-\Veight , 0·64 gm.; measurements, 1 ·3 by l · l by 0·7 cm. 
Very numerous small Graafian follicles ca n be seen on the surface 

of the ovary, and even more follicles are seen when the ovary is 
sectioned. A total of ten follicles is counted , the largest being 0·2 cm. 
in diameter. 

No corpus luteum is present , and only one remnant of a previous 
corpus ulteum 1s seen. 

(37) Sheep No. 35500.- Date slaughtered , 30th August, 1934; age, 4 years ; 
condition, fair; weight, 66·0 lb. 

Sexnal History. 
30.7.32 (1 day) : one exhibition of oestrus. 
31.7.32 to 27.1.33 (181 clays) : anoestrous period. 
28.1.33 to 11.9.33 (227 clays): twelve exhibitions of oestrus. 
12.9.33 to 30.8.34 (353 days): anoestrous period. 

No exhibition of oestrus was observed during the sexual season, 
February to August , 1934. 

U t erus.-Weight, 17·5 gm. 

L eft Ovary .- \Veight , 0·45 gm.; measurements, l·l by 0·9 by 0·6 cm. 
One large Graafian follicle measuring 0 · 5 cm . is seen on the surface 

of the ovary and on section five small follicles 0 · l cm. are found. The 
large follicle has been sectioned and it contains a clear fluid . 

No corpus luteum is present, but the remnants of some previous 
corpora lutea are seen. 

Right Ovary.-\Veight , 0·61 gm.; measurements , 1·2 by l ·O by 0·7 cm. 
A Graafian follicle measuring 0 · 4 cm. in diameter is readily seen 

on the surface of the ovary a lthough it is not prominent. On section 
of the ovary, five smaller follicles 0·1 to 0·2 cm. are seen. The 
largest follicle has been cut through and it contains a clear fluid. 

I\o corpus lutenm i s present , and only one remnant of a previous 
corpus luteurn is seen . 

681 



SEX PHYSIOLOGY OF S HEEP. 

GROUP v. 
Obser vations commenced 22nd July, 1932. 

Rat ion p er capita per cliem.- Maize, 5 oz.; teff hay, 2 · 5 lb.; Lick, ad lib 
(2 parts bon e meal, 1 part salt). 

\38) Sheep No. 35507 .-Date slaughtered, 23rd August, 1934 ; age, aged; 
condition , fair ; weight, 51 ·0 lb. 

S exiial Hi st ory . 

22 .7.32 (1 clay): one exh ibition of oestrus. 
23.7.32 t o 21.U.32 (122 clays) : anoestrous period . 

22 .11.32 to 6.9. 33 (289 clays) : fourteen exhibitions of oestrus. 
7 .9.33 to 23.8.34 (351 clays) : anoestrous p eriod. 

N o exhibition of oestrus was observed during the sexual season, 
F ebruar y t o A ugust, 1934. 

Uterus .- W eight, 32 ·0 gm. 

L eft Ovar y .- -\Veight , 0·64 g m .; measurements, 1-4 by 1- 1 by 0·6 cm. 
Graafi a n fo llicles are very inconspicuous on the surface of the 

ovary, but on section four small follicles 0 · l cm. in diameter are seen. 
Ko corpus luteum is p resent, but the remnants of previous corpora 

lutea a r e seen. 

R ight Ovary .- \Veight, 0 ·53 gm. ; measurements (omitted). 
One Graafian follicle, 0 · 3 cm. is seen near the surface of the 

ovary; t his h as been sectioned and it contains a clear flui d. On section 
of the on u y t hree more foll icles 0 -1 cm. in diameter are seen. 

No corpus luteum is present, but the remnants of several previous 
corpora lutea a r e seen . 

(39) S hee p No . 35506.-Date slaughtered, 14th December, 1934 ; age, 6 years; 
condition , fai r; weight, 61 -0 lb. 

Sexual His to ry. 
9.7 .32 to 29.8. 32 (52 d ays) : four exh ibitions of oestrus. 

30. 8 .32 to 22.11.32 (58 d ays) : anoestrous period. 
23 .11.32 t o 3.8.33 (255 days): eleven exhibitions of oestrus. 

4.8 .33 to 26.3.34 (235 days) : anoestrous period. 
27.3.34 to 27 .8.84 (1 55 d ays): eight exh ibitions of oestrus. 
28 .8.34 to 14.12 .34 (109 days): anoestrous period . 

Utenis.--\Veight, 40·0 gm . 

L eft Ovary .- \Veight, 1-13 gm.; m easurements, 1- 8 by 1·4 by 0·8 cm. 
Twelve Graafian follicles are seen, the largest of which is 0·1 cm ; 

many of th e fo llicles are h ar dly vis ible. However , on section larger 
follicles are seen to be situated deeper in the tissues of the ovary : 
one is 0- 4 cm . a nd t wo ar e 0-25 cm. in d iameter. 

Ko corpus luteum is present and no remnants of corpora lutea 
a r e seen . 

Hight O·vary .--\Veigh t , 1 -22 g m. ; m easurements, 1·8 by 1·5 by 0-9 cm. 
Ten Graafian follicles can be counted, the largest of which is 

0· 15 cm. A' prnj ection of 0 · 2 cm. on one pole of the onny proved, on 
section , to he a follicle which has been p ushed out; it measures only 
0· 3 cm. and its outer wall is thick. T}1e l argest- follicle seen is 0·4 cm. 

No corpus luteum or remnants of corpora lute'.l are seen . 
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(40) Sheep No. 15239.-Date sla ughtered, 23rd August, 1934; age, 6-7 years; 
condition, good; weight, 74·0 lb. 

Sexual History. 
2B .7 .32 (1 day) : one exh ibition of oestrus. 
27 .7.32 to 21.2.33 (210 days): anoestrous period. 
22.2.33 to 8 .7 .33 (137 days) : nine exhibitions of oestrus. 

9. 7 .33 to 23.8.34 (411 days): anoestrous period. 
No exhibition of oestrus was observed during the sexual season, 

February to August, 1934. 

Uterus.- vVeight, 50·5 gm. 

Left Oi:ary.-Weight , 0·66 g m . ; measurements, 1·5 by l·O by 0·6 cm. 
Graafian foll icle& am not very apparent on the surface of the 

ovary , but two follicles of 0·1 cm. are seen when the o;-ary is 
sectioned. 

A corpus luteum just appearing on the surface of the ovary 
measures 0·2 by 0·3 cm. It apparently is a receding corpus at a late 
stage. A few remnants of previous corpora lutea are present. 

Right Oi:ary.- ,Veight, 0 ·80 gm.; measurements, 1·4 by 1·2 by 0·8 cm. 
~umerous Graafian follicles are seen on the surface of the ovary; 

one although 0 · 5 cm. in diameter does not project above the surface 
of the ovary. 

Near the sectio ned margin of the m-ary is a corpus luteum 
measurin g 0·2 cm. in diameter. This corpus luteum also appears to 
be in a late reced ing stage. No remnants of pre;-ious corpora lutea 
seen. 

(41) She ep No. 21658.-Date slaughtered, 7th December, 1934; age, 6 years; 
condition , good ; weight , 81 ·0 lb. 

Sexual· Hist ory. 
9.7.32 to 15.9 .32 (70 days): five exhibitions of oestrus. 

16.9.32, to 12.3.33 (178 clays) : anoestrous period. 
13.3.33 to 8.9.33 (180 days.) : twelve exhibitions of oestrus . 

9 .9.33 to 6.5. 34 (241 clays) : anoestrous period. 
7.5.34 to 16.10.34 (163 days): elernn exhibitions of oestrus. 

17 .10.34 to 7. 12.34 (52 days): anoestrous period. 

Uterns.- vVeight , 34·5 gm 

Left Oi:ary.-\Veight, 0·90 gm. ; measurements , l ·6 by l ·2 by 0·7 cm. 
Twelve Graafian follicles can be counted in the m-ary, many of 

which are apparent on the surface of the ovary. The largest follicle 
is 0 · 3 cm. in diamet er. 

No corpus luteum is present, but the remnants of six previous 
corpora lutea are seen occurring as light brown specks. 

Right Oi:ary.-Weight, 0·93 gm. ; measurements, 1·6 by 1 ·2 by 0·9 cm. 
Seven Graafian follicles can be counted, the largest of which is 

0·5 cm. in diameter. 
No corpus l ut eum is present although the remnants of ten pre.-ious 

corpora lutea are seen. 

(42) She ep N o. 25876 .- Date slaught ered, 14th December, 1934; age, 6 years; 
condition , fair; weight, 58 ·0 lb. 

Sexual History . 
17.7.32 (1 day): one exhibition of oestrus. 
18.7.32 to 2.1.33 (169 days) : a noestrous period . 

;l.1.33 to 14.7.33 (193 d ays) : nine, exhibitions of oestrus. 
15.7.ml to 11.3.34 (240 days) : anoestrous per iod . 
12.3.34 to 11.7.34 (62 clays) : seven exhibitions of oestrns. 
12.7.34 to 14.12 .34 (156 days) : anoestrous period. 
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U t erus .- W eight , 217·0 gm. 

L eft Ornr y.--Weight, 0·65 gm. ; measurements, 1·5 by l · l by 0·75 cm. 

F ourteen Graafian fo lli c les 1.:an be counted on t he surface of the 
ovary, t hey are all O·l cm . an d less in size . On se<.:tion fo ll icles are 
fo und throughout the tissu es of t he ovary ; the la rgest see n is 0 · 2 c:m. 
in cl i.a met er. 

N o corpus luteum is p rese nt, but five remna nts of p r evious cor pora 
Ju tea are seen; one of th e- la tter whe n sec: t ioned is found to be a dark 
brown irregular spot of 0·1 cm. 

Hi aht (hary.-" "e ight , 0 ·85 gm. ; meawrements, 1· 5 hy 1· 3 by 0·8 cm. 

Fifteen Graafian follicles ca n he coun ted , t h e largest of wh ich is 
0 · 2 <.;m. On sect ion fo ll icles a r e fo und t o ex ist t hroug hout t h e t issu e 
of t he oYa ry a nd e,·en near t he attached bor der. 

>: o corpus lute um is p resent , but seven rem na n t s of pre,· ious 
co rp or a lutea are seen. 

(43) Sh ee /J N o. 25883 .- Date slaug htered, 22nd September , 1934; age, 6 years; 
<:ondi t ion , poor; "·eight , 5:l· O Lb. 

S-ex tw l I1 ist o1·y. 
22.7.32 t o 27.8 .32 (37 days) : t hree exhibitions of oestrus. 
28.8 .32 to 3.11 .32 (68 clays): a n oestrous p eriod . 
4 .1L 32 to 24.7. 33 (263 d ays) : t e n exhibit ion of oestrus. 
25. 7 .33 t o 18. 1.34 (178) days) : a n oestrous p eri od . 
19.1.34 t o 13.6. 34 (146 days) : t wo exhi bitions of oest rus. 
14. 6.3-1 t o 22 .9.34 (101 days) : a noestr ous period . 

Ut erus. - -W eight , 32· 5 gm. 

L eft Ovary.-\Veight, 0·58 gm.; measuremen ts, 1 ·3 by l· l by 0·7 cm. 

One Graafian fo lli cle 0 ·3 cnt. i n diameter is see n but it is not 
prominent ; numerous other fo llicles 0 · l cm. are seen on the surface 
of t he ova ry . On section twelve fo llicles can be count<?d . 

K o corpus lutenm is p r esent. A few r emnants of p r evious co rpora 
lu tea are seen as dark sp ecks; one of these h as bee n sectioned and is 
0 · l cm . 

Hi ght Ovary .- \Yeight , 0 ·60 g m. ; meas urements, 1·3 by 1 ·1 by 0·8 cm. 

One Graafian fo llicle on ly 0-2 cm. i u d ia met er is seen pro.i e<'t ing O· l 
c 111 a bove the surface of t he ovary, and severa l other fo ll icles of 
0 · l cm . are present . On sect ion it is found t hat t he p r ojecting fo ll icle 
had been pressed out by a la rger fo llicle, 0·6 cm . i n diam et er , which 
is s it uated deep er in t he t issues of t h e oYary. 

No corpus luteum is prese nt, liu t abou t six dark specks can be 
co unted ; the latter are r e mn a nt s of previous corp ora lutea. 

(44) Sh eep No. 25907 .- Date s lau gh terncl , 30tl1 -:\" m·em ber, 1934; age, 7 years; 
co ndi t ion , poor; we ight, 53·0 lb . 

Sexuu l Ili st m· y. 

23.7.32 t o 10. 8 .32 (19 cl ays) : two exhibi t ions of oestrus. 
11 .8.32 to 14.2.33 (188 clays) : a noest rous p eriod . 
15 .2.38 to 20.8.33 (187 da _x·s) : n in e exhibit ions of oestrus . 
21.8.33 t o 7 .4 .34 (230 d ays) : a n oestr ous p eriod . 

8.4.34 t o 9.10. 34 (185 cl ays): ni ne exhibi tions of oestrus. 
10 .10. 34 to 30.11 .34 (52 clays): anoestr ous p er iod. 

Ute rus.- W eight, 34 ·5 gm. 
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Left Ovary. - \ Ve ight , 0·51 gm. ; measurements, l·l by 1 ·2 by 0·6 cm . 
Three Graafian follicles are seen on the surface of the o\·ary , eaeh 

of them being 0 · l cm. 
No corpus luteum is present. The ovary bulges somewhat on i t s 

lateral border. A dark brown speck 0 ·075 cm. is seen on the top of 
the bulge. On section the spot is found to be a remnant of a corpus 
luteum; it measures 0 · l by 0 · l cm. and is dark brown in colour. 
Other remnants , light brown in colour, occur in close proximity. 

Biuht Ovary.- Weight, 0·42 gm.; measurements, 0·9 by l · l by 0 · 6 cm . 
Four Graafian follicles are seen; one measures 0 · 5 cm . and the 

remainder 0· l cm. One of the smaller follicles is sup erimp osed on the 
large follicle, giving the ovary an abnormal shape . 

No corpus lnteum is present , but a few remnants of previous 
corpora lutea are seen. 

GROUP VI. 

Observations commenced 7th October, 1932. 

Treatment. - On grazing ; lick, acl l ·ib . (2 parts bone meal a nd 1 pa r t salt). 

(45) Sheep No. 15257.- Date sla ughtered , 9th November , 1934 ; age, 6 yea rs; 
condition, fair ; weig ht, 75·0 lb . 

Sexuul lii story. 
7.10 .32 to 
22 .2.33 to 

2.9.:33 to 
29.12.33 to 

l l. 8 .34 to 

21.2.33 (138 days) · 
1.9.33 (192 days) : 

28 .12 .33 (188 days) : 
10.8 .34 (225 days) : 
9.11.34 (91 days) : 

Ut erus.- Weight , 48 ·0 gm. 

anoestrous period. 
eleven exhibitions 
a noestrous p eriod. 
ten exhibitions of 
anoestrous p eriod . 

of oestru s. 

oestrus. 

Left 0 Hury. - \Veight , 1·66 gm .; measurements, 2·2 by 1 ·4 by 0·9 cm. 
The ovarv is seen to conta in on e Graafia n follicle 0·4 cm . 111 

diameter and 'six follicles of 0·1 cm. 
".\ \' ery prominent corpus luteum is present. Jt project s 0·4 cm. 

aboYe the surfa ce of the ovary a ntl it mea sures 0·9 cm. across t he t op 
or h ead. The head is circular, it is flatten ed 011 top a eel h as a ver~· 
slight de press ion in its centre. The head is pinki sh in colour. On 
section the corpus lu teum is found to occupy fully half of t he ovary; 
tb e former measures l · 2 by l · l cm . it is pinki sh i n colour , and it h as 
no central depression . 

Hight Ornry.-\Veight , 0 69 gm. ; rn e as t.aements , 1 ·5 by 1 ·2 by 0 ·8 cm. 
Eight Graafian follicl es can 11e counted , the largest being 0·3 cm. 

in diamet er. The latter has been sect ioned and i t contains a clear 
fl ll i cl. 

No corpus lute nrn 1s present, but t he r emnants of six preYiou s 
corpora lutea are seen. 

(46)SheepNo.15327. - Dateslaughtered, 11th J a nu ary , 1935 ; age , 7 years; 
condition , fair ; w eight, 63 ·5 lb. 

Sexuul History. 
7.10.32 to 12.3 .33 (157 days) : anoestrou s period . 
13.3.33 to 10.8.33 (151 d ays) : se.-en exhibitions of oestru s. 
ll.8.33 to 3.2.34 (177 d ays) : anoestrons period . 

4 .2.34 to 5.8. 34 (183 da ys) : s ix exhibitions of oestrus. 
6.8 .34 to 11.1.35 (159 days): anoestrou s p eriod . 

Uterus. - W eight, 60·5 gm. 
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L eft Oi-ary.--Weight, l ·93 gm . ; measurements, l ·8 by l ·9 by l · 1 cm. 
The abnormal sh a pe ,)f t he uniry is due to t he presence of a large 

corpus lu teum. 
S ix Graafian folli cles can be counted in the ova ry, t he la rgest is 

0·4 cm . The largest fo llicle has been sectioned ; it co ntains a clear 
fluid a nd its outer wall is thin and transparent. 

'fhe corpus luteum does not have a projecting head, but its outer 
surface is pink in colour and a number of blood vessels ca n he seen 
trans,·ers ing; its su rface . On section the corpu s lu teum is found to 
meas ure l · 2 by l · l cm. The cut surfa ce is flesh colo ured, a nd there 
is a ca v ity of 0 ·4 cm . in diamet er which contains a fluid . This is 
a pparent ly a corpus lu te um I. Seven remnants of pre,·ious corpora 
lutea a r e seen. 

lli ght Ovaru .- 'Veight , l ·03 gm. ; meas urement s, 

Th e ovary has a shriYelled appea rance. 
ca n be counted in t h e ovary all of \\" h ich 
di amet er. 

1·5 b~· 1· 5 by 0·7 cm. 

Fiftee n G ra afia n fo lli cles 
are O· l cm. a nd Jess in 

Ko co rpu s lut eum is present, a nd only one r emn ant of a preYiou~ 
corpus l uteum can be seen . 

(47) S h eep N o. 21504.-D ate sla ughtered, 11th January, 1935; age, 7 years; 
tondit ion , poor ; " ·eigh t, 57 ·0 lb . 

Sexual H ist oru. 
7.10.32 to 8 .2.33 (125 days): anoest rous p er iod. 
9.2. 33 t o 6.6.33 (118 d ays): five exhibitions of oestrus. 
7.6. 33 t o 13.5.34 (34'1 days): anoestrou s period . 

14.5 .34 to 23.8.34 (102 days) : five ex hib it ions of oestrus. 
24.8 .34 toll.1. 35 (141 clays) : anoestro us p eriod . 

U t ents.-,Veigh t, 35·5 gm . 

L eft Ornry .- \Veight, 0· 75 gm.; measurements, 1·5 by l·l b~· 0 ·8 cm . 
Ten Gr aafian fo lli cles can b e counted on the surface of the ovnry , 

the la rgest being 0·15 cm. However, on section of t h e ovary, a 
folli cle measuring 0 5 cm. is found deeply situa ted in the substa nce 
of the ovary . 

A projection of O· l cm. and measuring 0· 3 cm. across its head 
is fo und- on t he surface of the ova r .v . It is pal e a nd al most \\·hite in 
colour . On section it is fou nd to be a corpus lu te um measuring 0·6 
by 0· 6 cm. It ha s a. ce ntral depress ion of 0 ·3 cm. a nd its cut su rface 
.is ligh t fl esh coloured. This. is apparntly a eorpu s luteum I. No 
remna nts of previou s co rpora lutea a re present . 

B i ght Oi:CW'lj .- \ \leigh t , 0 ·48 gm . ; measure ments, l·l by l·l b.'· 0·7 cm. 
On se<'tion of t h e ova ry e le,·en Graafian fo llicles can be counted 

althou gh e ight are a ppa rent on the surfa ce of t he ovar~· . The largest 
follicle is 0· 3 cm . in diameter; it is deeply situated and it is surrounded 
by severa l other folli eles . 

N o corpus lute um is present and no remnants of pre,·ious corpora 
lut a a r e seen. 

(48) S heep X o. 24928. - Date sla ughtered , 22nd No,·ember , 1934; age, 7 years; 
condi t ion , fa ir ; we ig ht, 72· 0 lb. 

Se xual H istory . 

7.10.321 to 27.2 .33 (144 cla ys): anoest ro ns period . 
28. 2.33 t o 5 .8.33 (159 days) : ten ex hibitions of oestru s. 

6 .8 .33 to 7.2.34 (186 cl ays) : anoestr ous period. 
8 .2.34 t o 25 .9.34 (230 days) : t,\·eh·e exhibitions of oestrns. 

26.9.34 to 22.11 .34 (68 da ys) : a nof'st ro us period. 

U t erus. - \\" t> ig;li t , 45· 0 gm . 
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Left Orn.ry. - Weight, 1·35- gm.; measurements, 1·9 by 1·4 by 0·9 cm. 
Five Graafian follicles can be counted on the sui;face of the ovary, 

the largest being 0·2 cm. The ovary is soft and flabb,Y and diffic.ult 
to section. On section a follicle measuring 0·7 cm. is found lyrng 
deep in the parenchymatous layer. This follicle h as been cut into 
and it contains a clear fluid. 

No corpus lutum is present, but se,·enteen remnants of previous 
corpora lutea can be counted; the latter vary from light to dark brown 

in colour. 

Right O·vary.-\Veight, 1·2 gm.; measurements, 1·8 by 1·4 by 0·8 cm. 
Ele.ven Graafian follicles can be counted in the onll'y; the two 

largest follicles measure 0 · 3 cm. and t hey were found in close 
proximity. 

No corpus luteum is present, but the remnants of six previous 
corpora lutea are seen. 

(49) She ep No. 25873.-Date slaughtered, 11th January, 1935; age , 6 years ; 
condition, good; weight, 80·0 lb. 

Sexual History. 
7.10.32 to 3.3.33 (148 days) : anoestrous period. 

4.3.33 to 12.8.33 (162 days) : nine exhibitions of oestrus. 
13.8.33 to 16.2.34 (188 days): anoestrns period. 
17.2.34 to 27.7.34 (161 days) : ten exhibitions of oestrus. 
28.7.34 to 11.1.35 (168 days):· anoestrous period. 

Uterus. - Weight , 41·5 gm. 

Left Ovary.- \Veight, 0·79 gm. ; measurements, 1·5 by 1·3 by 0·8 cm. 
Seven Graafian follicles ca n be seen in the o,·ary all of which are 

0 · l cm. and less in diameter. 

A very small projection i s found on the surface of the ovary . On 
section of the ovary a corpus lu teum is found measuring 0·3 by 0·3 cm. 
and the cut surfaces of the body are very pale. It i s apparently 
a corpus luteum I during the latter part of the intero,·ulation period. 
Nine remnants of prnvious corpora lutea are present. 

Right Ovary.- \Veight, 1·15 gm.; measurements, 1·6 by 1·5 by 0·9 cm. 
Fifteen Graafian follicles can be counted in the m·ary ; there is 

one follicle of 0·3 em. and t hree of 0·2 cm. Some follicles were cut 
throngh when the ovary was seetioned; they conta ined a clear flnid .. 

'No corpus luteum is present, but the remnants. of four corpora 
lutea are seen. 

(50) Sheep No. :35501.-Date slanghterecl, 14th December, 1934; age 7 years ; 
condition, rnry good; weight , 84 · 0 lb. 

Sexual IIistor 1J. 
7.10.32 to 
10.2.33 to 
28.5.33 to 

9.2 .33 (126 days) : 
27 .5.33 (107 days) : 

6.3.34 (283 days) : 
1.9.34 (182 days) : 

14.12.34 (101 days) : 
7.3.34 to 
5.9.34 to 

Uterus.-\Veight, 37·5 gm. 

anoestrous period. 
seven exhibitions of oestrus . 
anoestrous period . 
t en exhibitions of oestrus . 
anoestrous period. 

L e.ft Ovary.-\Veight, 0·81 gm. ; measurements, 1·5 by 1·5 by 0·9 em. 

Five Graafian follicles ca n be counted, one of which is 0·55 em. 
and the remmnder very small. The largest follic le is prominent ancl 
the outer wall is transparent; it was cu t into when the m·ary was 
sectioned and it is found to contain a clear fluid. 
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SEX P HY S IOLOGY OF SH EEP. 

A corp us luteum is p rese nt. It projects only 0·05 cm. above the 
surfa ce of t he onn y t he hea d measures O· 1 cm. acros its \\·idth. The 
colour is p ale and lt ha s a l igh t yellow sp ot in its centre . On section 
t he corp us lu t eum is found to be p a le. in colour ; it measures 0 ·6 by 
0 ·5 cm. It is appa r ently a corp us luteum I. 

Right O·rn ry.-\Vei ght , 0 '48 gm. ; measurements, 1·4 by 0· 9 by O·G cm. 
Only t h ree Graafi an fo ll icles ca n be det ected . The largest follicle 

1s see n on section of th e o \·a 1·y; it measures 0· 21 cm . 
Ko corpus lu t e um is present, b ut t he r emnants of s ix previous 

corpora lutea ar e seen occuning as dark specks. 

(51) Sheep• -:'i.-o . 35496.- D ate slau ghter ed , 30th Nornmber, 1934 ; age, 7 years; 
co nd it ion , Yery good ; " ·e ig ht , 87 ·0 lb. 

S exual H is t ory. 
7 .10. 32 to 23.2.33 (140 days): a noestrous pe riod. 
24.2 .33 to lG.7 .33 (143 days) : nine exhibi t ions of oestru s. 
17.7 .33 to 17.2.34 (216 days): a noestrous period . 
18.2. 34 to 3.9.34 (197 days): t we lve exhibit ions of oestr)lS. 

4.9. 34 to 30.11 .34 (88 days): anoest rou s period. 

Ut enis. - W eight , 20 ·5 gm. 

Left Oi:a ry.- \Veight, 0 ·56 gm.; measuremen ts, 1· 3 by l ·O by 0·7 cm. 
Fo ur Graafi an folli cles ca n be seen on t he su rface of the ovary; 

they are not easily seen a nd t he la r ges.t i s 0 ·3 cm. Th e latter follicle 
has been cut int-0 a nd it conta ins a clear flui d. 

Xo corpus lute um is present, but t he remna n t s of n ine previous 
corpora lu tea are seen . 

R igh t Oi:a1·y. - \Veight , 0 ·61 gm.; measurements, 1· 4 by l· O by 0 ·7 cm. 
'f hree Graa fian fo ll ic les can be seen on t he surface of the ovary 

a nd t hr ee more h ave become appa r ent on section of the oYary. The 
la r gest follicle occurs on th e o ne pole of the ovary; it measures 0·5 
cm. and when cu t is found t o contain a clear liqu id . 

No corpus lu tenm is p resent, bu t the r emnants of fi,-e p r evious 
corpora lutea ar e seen . 

(52) Shfe/i No. 35502.- D ate slaughtered, 11t h J a n uary, 1935; age, 6 years; 
coucl it ion , poor: 1\·eigh t , 68 ·0 lb. 

S e.nw l 11-istory . 
7.10 .32 to 22. 2.33 (139 cl ay;) : a noestrons peri od. 
23.2.!33 t o 1.8.33 (160 days) : ten exh ibit ions of oestrus. 
2.8.33 to 22.2.34 (205 days) : a noestrous per iod . 

23 .2. 34 t o 27 .6.34 (125 days): e ight exhibit ions of oestru s . 
28.6 .34 to 11.1.35 (198 days) : a noestrous period. 

Ut en is.- W eight , 33·5 gm. 

L eft Oc((l'.IJ.-\Ve igh t, 0·93 g rn . ; m eas urements, 1 ·4 by 1 ·3 by l ·O cm. 
Fo urt een Grnafian foll icles can be counted on th e surface of the 

orn ry ; t he largest fo lli cle is 0 ·5 cm . However . when t he ovary is 
sectioned twen t y-four foll icles a r e co unted . 'l'he lar gest fo ll icle has 
been cut into; it contains a clear fluid and it s intern al surfaces are 
pink ish . 

Ko corpus luteum is p r ese nt a nd t hree remnants of p revious 
corpor a lut ea a r e seen . 

Right Ovary. - W eigh t , 0 ·72 gm .; m easuremen ts, 1· 3 by l · l b~· 0·8 cm . 
T he Graa fia n follicles presen t in the ovary a r e all small , not 

exceeding 0· 1 cm. in diam eter . On section of t he ova ry seven foll icles 
can be co unted . 

No corpus lute um is prese nt , but four remnants of pre,· ious corpora 
lute<t a re seen . 
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LUCIEX L. ROCX . 

~53) Sh eep ·so. 35497.-Date sla ugh t er ed, 30th November , 1934; age, 7 yearn ; 
co nd it ion , good; "·e ig ht , 95 ·0 lb . 

S exiial IIi ston1. 
7 .10 .02 to 14.2.33 (131 days): anoestrou s period. 
15 .2 .3:3 to 29 .8.33 (196 days) : t e n exhibitiom of oestrus . 
30.8.83 t o 2. 1.34 (126 d ays): a noestrous period . 

3. 1. 34 t o 3.9 .34 (244 days): t e n exhibi t ions of oestrus. 
4 .9 .34 to 30. 11 .34 (88 days): anoestrous p e riod . 

Utenrs .-·\Veig h t , 29·5 gm. 

L ef t O'!:ary .- \Ve ight , 0· 65 g m. ; m easuremen ts, 1 ·5 by l·l by 1)·7 cm . 

E ig h t Gr aa fian follicles ca n be counted on t h e su rfa ce of the 
OYary; t h e l a rgest fo llicle is 0·4 cm. a nd t he remainder are O· l cm. in 
cli umet er . 

S o corp11 s lute um ib present but four remnants of previou s corpora 
lu tea a r e see n. 

H i ght Orn ry. - \reigh t , 0·69 g m. ; m easurements , 1 ·:2 by 1 ·2 by 0 ·9 cm . 

Fo ur Gr aafia n foll icles can lie seen on t h e surface of t he m·ary; 
th e la rgest folli cle is 0·6 cm. and t h e remaind er are 0 ·1cm. 111 dia meter . 
T he largest follicle is found to bulge 0·15 cm. beyond t he surface of th e 
o,·a r y. On sectio n , i t is fou nd that this follicle is si t uated above 
a nothe r fo lli c:l e of ap p;·ox im ately t he s11me size which \\·a s pressing 
t he fo rmer o ut . 

~ o corp us lu teu m is prese nt , but a few r emna nts of p r e,· ion s 
corpora lu tea are see n . 

GROUP VII. 

O bse r rntions co mm en ced 7th October , 1932. 

Treatrn ent .- On g r azing: ) fa ize , 8 to 12 oz. per capita p er diem ; li ck , 
acl- lib . (2 p arts hon e meal , 1 part salt). 

(54) S h eep :Y o. 15351. - D ate sl a ughter ed , 30th November , 1934; age, 7 years; 
co nd ition , good ; 1rnigh t , 84 ·0 lb. 

S exval H istory . 
7.1 0.32 to 

6 .2 .33 to 
l.9 .33 to 

12 .1.3-! t o 
30 .10 .3-! t o 

5 .2 .38 (122 
31.8 .33 (207 
11 .1. 34 (133 

29 .10.34 (291 
30. 11 .34 (32 

Ut c1·11s .- \Veight, 52· 5 gm. 

days): 
cl ays) : 
clays) : 
cl ays) : 
clays) : 

an oestrous period. 
thirteen e xh ibit io ns 
anoestr ous p e riod . 
e ighteen exhibit ions 
anoestr ous period. 

of oestru s . 

of oestru s . 

L ef t Ovary.- \ Ye ig h t , 0· 72 gm.; m easurem ents, 1 ·3 by 1 ·2 by 0·9 cm . 
'L\ Yo ve 1 y i nconsp ic uous sma ll Graafia n foll icles are see n on the 

s u1 face of th e o\·a ry , but on section of th e OYary s ix small folli cles are 
fou nd to be present. A slight projection of 0 · l cm. above the surfo ce 
of t h e ova r v is found . Jt is marked with a series of concentri c circles 
of small b lOod Yessels whi ch lea ,.e a. small clear space in t h e centre. 
T he p roj ect ion m eas ures 0·3 cm . across. \Vhen the a rea adj acen t to 
t he proj ection is t ou ched with a pin , th e project ion bulges out\rnrd 
a n d it ap pears t o e nclose a liqu id. \Vhen the press ure is r ea li sed, the 
p ro jection r etu rns to its original size . This is a Graakan follicle 
shor t ly befor e r uptu r e . 

X o corp us lu teu m is present but a fe ,y r emnants of previons 
cor pora lutea a r e seen . 

Bight Ornry. - \Veight , 0·60 g m .; m easurement s , l 4 by 1·0 by 0· 7 cm . 

T\\·o Graafi a n foll1 cles can be seen ; t he larger fo llicle is 0 3 cm. 
a nd "hen cu t t h rou gh it contains a. clea r fluid. 

K o corpus luteum is presen t , but th e r emna nts of four prm·ious 
<;O rpora lut ea are seen. 
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SEX PHYSIOLOGY OF SHEEP. 

(55) Sh ee p No. 22210.- Dat e slaughtered , 16th November, 1934; age, 6 years; 
condition , good; weight , 75 · 0 lb. 

Sexual History. 
7.10.32 to 2. 3.33 (147 days): anoestrous period . 

3.3.33 to 30.7.33 (150 days) : seven exhibitions of oestrus. 
31.7.33 to 9.3.34 (222 days) : anoestrous period. 
10.3.34 to 11.9.34 (186 d ays): five exhibitions of oestrus. 
12.9.34 to 16.11.34 (66 d ays) : anoestrous period. 

Uter1is.-\Veight , 31 ·5 gm. 

Left Ovary.- \Veight , 1·2 gm . ; measurements, 1 ·4 by 1 ·5 by 0·9 cm . 

Twentv Graafian fo llicles can be counted on the surface of the 
ovary and the largest is 0 · 2 cm. On section of t he ovary thlil 
parenchymatous layer is found to contain innumerable small follicles. 

No corpus luteum is present. A few remnants of previous corpor.1 
lutea are seen; these are light brown in colour and tbey measure 
O·l cm. 

Right Ouary.-\Veight , 1·10 gm. ; measurements, 1 ·5 by 1·2 by O·i cm. 
On section of the ovary fifteen Graafian follicles can be counted, 

the largest being 0 · 3 cm. 
No corpus luteum is present, but a few remnants of previous 

corpora lutea are seen ; t he latter are light brown in colour and 
measure 0 · l cm . 

(56) Sh eep No. 2.5105.- Date sla u ghtered, 7th December, 1934 ; age , 6 years; 
condition, very good; weight, 9.5 ·0 lb. 

Sexual History . 
7.10.32 to 3.3 .33 

4 .3.33 to 7.8 .33 
8.8.33 to 11.1.34 

12.1.34 to 19.9.34 
20.9.34 to 7 .12.34 

(148 days) : 
(1.57 days) : 
(157 d ays) : 
(251 days) : 

(79 days) : 

Ut erus. - W eight , 30·.5 gm. 

anoestrous period. 
six exhibitions of oest rus. 
anoestrous period. 
thirteen exhibitions of oestrus. 
anoestrous period. 

Left Ovary. - \Veight , 0 ·82 gm . ; measurements, 1·5 by 1·2' by 0·8 cm . 
Seventeen Graafian follicles can be counted on the surface of thr: 

ovary, but all are small , being 0· 1.5 cm. in diameter. On section of 
the ovary the follicles are found congregated near the surface of the 
ovary and no large follicles are found . 

No corpus luteum is present, but the remnant s of five previo us 
corpora lutea are seen . 

Hight Ovary.-\Veight , 1·79 gm.; measurements, 1·9by1 ·4by1·2 cm. 
The surface of the ovary is irregular, due to t he presence of large 

and numerous Graafian follicles and a corpus lut eum. 
A total of nineteen follicles can be counted; there are bYo of 

0·5 cm., one of 0·3 cm., several of 0·2 cm. in d iam eter, and the 
remainder are smaller. 

The corpus lu teum g ives the ovary an abnormal shape and in 
addition the former has a projecting head of 0·15 cm . above the surface 
of the ovary. The head measures 0·3 cm. across, it has a slight 
depression in its centre , and it is skin-coloured. On section of the 
ovary through the corp us luteum, the latter is found to occupy two­
thirds of the ovary. The corpus luteum measures l · 5 by l · 55 cm. 
and its substance is fl esh coloured; it has a central ca1·ity of 0·4 by 
0 · 3 cm. the colour of wh ich is slightly deeper fl esh-coloured than the 
surrounding luteal tissue. 

Two Graafian foll icles measuring 0·4 and 0 ·5 cm . are found 
situated near t h e corpus luteum. 
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J,UCIEN L . R OU X. 

(57) 1iheep A o. 25908 .- Date slaughter ed , 14th December, 1934; age, 7 years; 
c:ondition , good; weight , 83 ·5 lb . 

S e . .nw l I1 i,st ory. 

7.10 .32 to 13.1.33 (99 days): a noestrous period. 
14.1.33 to 1.9.33 (231 days): thirteen exhibitions of oestrus . 

2. 9.33 to 17.12.33 (107 days) : a noestrou s period . 
18.12.33 to 2.9 .34 (259 days) : fourteen exhibitions of oestru s. 

3 .9. 34 t o 14. 12.34 (103 days): anoestrous period . 

Ut e1·us.- 'Ne1ght, 47·5 gm. 

L ef t Ova ry. - " 'eight, 1· 37 gm. ; meas urements, 1·4 by 1· 8 by 1· 25 cm. 
Th e ova ry has an a bnormal s ha pe which is due to a la r ge project­

ing corpus luteum on the free border of t he ovary . 
Four Graafian follicles, all 0 ·15 cm . and less, are seen . On section , 

a fo llicle of 0 ·4 cm. is found near the base of th e corpus lu teum . 

A corpus luteum I is present . It projects 0 ·6 cm . above t he 
surface of the ovary and it is pinkish in colour. The projecting 
p or t ion m easures 0·7 cm. acr oss its head ; i t is almost cir cular and h as 
m·erlapping margins; a. slight irregular depress ion is prese nt in the 
centre of th e head. On section , th e corpus luteum is fou n d t o be a 
solid body measuring, 1·2 by 0· 8 cm ., a nd its cut surfaces are p ink ish i n 
co lour. Th e remnants of e ight p rev ious eorpora lutea a r e seen. 

lt iah t Uva ry .- \Veight, 0· 86 gm.; measurem ents, 1· 45 by 1 ·2 by 0 ·9 cm. 

T\YO Graafian follicles, measurin g 0·4 a nd 0 ·2 cm ., a re seen on 
th e surface of the ovary . On sect ion of th e ovary, s ix folli cles ca n be 
co un ted. The largest follicle h as been sect ioned a nd it conta ins a 
c lea r fluid. 

A small light y ellow body, m easuring 0·15 cm ., 
o\·ary. Thi s is very appa rently a corpus luteum 
i nterovula tion period and hence corpus lu teum II. 
t\re lve corpora lutea can be counted . 

is p r esent in the 
of t he previous 

The remnants of 

(58) Sh eep No . 25938.- Dat e slaught ered , 14th September, 1934; age, 7 years; 
condition, good; weight , 72 ·0 l b. 

S ~ x1w.! H ist ory. 
7. 10.32 to 7.2 .33 (124 days) : a noest rous p eriod. 

8.2 .33 t o 11.6.33 (12'1 days) : t hree ex hibitions of oestrus. 
12. 6.33 to 10 .4.34 (303 days) : an oest ro us p eriod. 
lJ .4. 34 t o 15.5 .34 (35 clays): t wo exhibi t ions of oestrus . 
16.5.34 t o 14.9.34 (122 days) : a n oestrous p eriod. 

U t enis .- W eight, 77·5 gm. 

L eft Ovary. - iVeight , 1·52 gm. ; measurements, 1·7 by 1 ·6 by 1· 1 cm . 

The surface of the oYary is irregular, due to proj ect ing foJlicles , 
n one of \d1ich exceed 0 ·2 cm., but the follicles have p roba bly been 
p ushed out by the existing corpus luteum. 

A corpu s luteum proj ect s 0 ·1 cm . above the surface of the ova ry; 
th e proj ecting head has a s lig ht ly yellow colour and it has a s light 
ind entation. iVhen sectioned , the corpus lute um measures 1 ·0 by 0· 7 
ern ., and consequently occu pi es a la r ge space in the OYa r~· . T h e cut 
surf:we is light yellmr. This i s a corpus luteum I. A few da rk 
spec ks, r epresenting t he r e mnants of previous corpora lutea , are seen . 

ltiaht () rnry. - iVeight, 1·22 gm.; measurements, 1 ·6 by 1 ·6 b~- 0·9 cm . 
A la rge Graafian folli cle, measur in g 0·5 cm ., g ir es t he onir.' · an 

inegul ar sh ape; thi s folli cle proj ects 0·2 cm . above th o surface of t he 
ovary . SeYeral smaller folli cles ca n be di stinguished. 

No corpus luteum is present , but some remna nts of previous 
corpora lutea are seen. 
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SEX PHYSIOLOGY OF SHE E P . 

(59) Sh eep N o. 35503 .-Date slaughtered, 22n d November, 1934; age, 6 years; 
condi t ion, very good ; we ight, 99·0 lb. 

anoestrous period. 
l::!cxitail Ih .stm·y. 

7.10.32 t o 
28. 2. 32 to 

1.9.33 t o 
30. 12.33 t o 

25 .8 .34 t o 

27.2 .33 (144 days): 
31.8.33 (185 d ays): 

29. 12.33 (120 days): 
24 .8 .34 (238 d ays) : 

22.11.34 (90 days): 

ten exhibitions of oestrus. 
anoestr ous period. 

Uterus.-W eight, 47·5 gm . 

eig ht exhibitions of oestrus. 
anoestrous period. 

L eft Ovary .- \Veight, 0 ·60 gm.; measurements, 1·3 by l·O by 0·8 cm. 

Fou r Gr aafian fo llicles can be seen on the surface of the ovary, 
t ho lnrgest bein g 0·2 em. 

A corpus lut eum, projecting 0·05 cm. above the surface of the 
o;·a r y , is p resent. On sect ion , it is found to be almost oval in shape, 
t he p oints of the oval point ing towards the poles of the ovary. The 
body measures 0 ·8 by 0 ·5 cm., the margins are almost wh ite in 
colour, while t he centre is a light yellow which is extended to the 
proj ecting p ort ion . T his is apparently a corpus luteum I I. Eight 
re mnants of previou s corpora lutea occur as light and dark brown 
speck s. 

B igh t Ovury .-\Veigh t, 2 ·63 gm.; measurements , 1·9 by 1·4 by 1·7 cm. 
T he a bnorma l sh ap e of t he ovary is due to the presence of large 

Gra afia n fo llic les and a newly forme d corpus luteum. 
Two \·ery pro mi nent Gr aafian fo llicles are seen, one is 0·7 cm. and 

t he ot her 0 ·;) cm . in di ameter. 
The abn ormal shape of t he ovary is largely caused by the presence 

of a n md y fo rmed corpms luteum I , which occupies full_x· bro-thirds 
of t h e ovary . T be large prominence is reel and several blood vessels 
can be seen t r ans1·e rs in g i t . On section, the body is found to contain 
a slig ht ly dull-coloured fluid , a portion of which is jell.1·-like and the 
latter becomes diffused wit,h blood when irritated with a pin. The 
"·alls of the body , encl os ing a large cavity of l·l by 0·9 cm., are 
t hick , be ing O· l cm. , a nd the surface of th e cav ity is pinkish. The 
r emnant s of nine previous corpora lutea are seen. 

(60) l::!hcep :'lo. 35504.-D ate slau ghtered , 9th 
condi t ion, ve r y good; weig ht , 98 · 0 lb. 

X o,·em ber, 1934 ; age, 6 years ; 

8 exllal II i.s t ory. 
7.10.32 t o 14.2.33 (131 
15.2 .33 to 18.8 .:3;1 (180 
14.8. ;33 t o 1.1. 34 (141 

2 .l.34 t o 15.9.34 (257 
16. 9. 34 t o 9 .11.34 (5i5 

Uterlls. - Weight, 49·5 gm . 

days): 
days) : 
days): 
clays) : 
days): 

anoestrou s period. 
e leven exhibitio ns of 
anoestrous period. 
fifteen exhibitions of 
anoestrous period. 

oestrus. 

oestrus. 

Le ft Ui;m·y. - \Veight, l · 14 gm. ; measurements , l · 6 hy l · 2 by 0 · 9 cm. 
Fifteen sma ll Graafian follic les. t he largest of which is 0·2 cm., 

can be counted . 

A corpus lute um ap pears on the surface of the ovan-. It projects 
O·Oil cm. a bove t he su rface of the ovarv and measures 0·175 cm. across 
t he t op or h ead. On section, the co;pus luteum is found to extend 
0·8 cm . in t o t h e ovary a nd to be 0·5 cm. in width. It is almost cone­
sh ap ed and h as a large central depress ion, measuring 0·3 by 0·5 cm., 
w hich conta ins a fl uid . The substance of th e boch is fl esh-co loured 
but the colour of t he dep ression is deep pink. ·· 

H ight Ot·ary.- , Veight, 0·91 gm.; measu rements, 1 ·4 by 1·3 by 0·9 cm. 

8 ix Graa fia n fo ll icles can be counted in the ovary ; the largest 1s 
0· 6 in diameter an d it cause3 the ovary to bulge some"·lint. 

N o cor pu s lu t eu m 1s present, but the remnants of four previous 
corpora lutea are seen. 
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LUCIEN L. ROUX. 

GROUP VIII. 

Observations commenced 1st l\lay, 1933. 

Treatment.- On grazing: Green oat grazing du r ing winter months ; lick , 
ad lib (2 parts bone meal, 1 pa r t salt). 

(61) She ep Yo. 21500.- Date slaughtered, 9th N ovember, 1934; age, 6 years; 
condition , ,·ery good; weight, 84 · 0 lb. 

Sexuwl Iii.story. 
1.5.33 to 15.9.33 (138 days): eight exhibitions of oestrus. 

16.9.33 to 31.12.33 (107 day s): anoest rous period. 
1.1.34 to 2.10.34 (275 days): seYenteen exhibitions of oestrus. 

3.10.34 to 9.11.34 (38 days): a n oestrous period. 

Utems.-Weight, 45·5 gm. 

Left Uvary.-\Veight, 0·87 gm.; measurements , 1·6 by 1 ·1 by 0 ·8 cm. 
Twehe Graafian follicles can be counted in t he ovary; all the 

fo llicles are small and do not exceed 0 · 2 cm. 
No corpus luteum is present , but nin e remnants of previous 

corpora lutea can be seen . 

Right Ova1',y .-\Veight, 1·53 gm. ; m easurement s , 1·J by 1·2 by 1·4 cm . 
The abnormal shape of th e ovary is due to the presence of large 

Graafian fo llicles and a corpus luteum. 
Two large Graafian foll icl es, m easuring 0 ·8 and 0 <5 cm. m 

diameter, are seen , and in a d dition several smaller fo llicles are present . 
The largest follicle has been cut into; it contains a clear fluid, its 
outer wall is thin , and its in ternal sur faces are redd ish in colour. 

A corpus luteum is present . It projects 0 ·6 cm. abo,·e the surface 
of the 01·ary and measures 0· 5 cm. acrnss its head . The externa l 
portion is pinkish in colour. On section , the substance of the body 
is dark flesh-coloured . It measures 1·2 lw l · 0 cm. and there is a 
central depress ion. The remnants of three · previous corpora lutea are 
seen. 

(62) Sheep :Yo. 22059. - Date slaughter ed, 14th December , 1934 ; age. 6 >·ears; 
condition, 1"ery good; weight , 87 ·O lb. 

Sexual History. 
3.5.33 to 10.7.33 (69 days): fo·e exhib itions of oestrus . 

11.7.33 to 31.12.33 (174 da~·s ) : anoestrous p eriod. 
1.1.34 to 4.9.34 (247 days): fourteen exh ihitions of oestrus . 
5.9.34 to 14. 12.34 (101 days): anoestrous period . 

Uterus .- \Veight , 39·5 gm. 

Left (Ji;ary.-\Veight, 0·72 gm.; m er.surements, 1 ·2 b>· 1·0 and 0 ·8 cm. 
Eleven Graafian follides can be counted in th e m·ary; the la rgest 

follicle is 0·4 cm. 
No corpus luteum is p resent, but ten remnants of previous corpora 

lutea are seen. 

Riaht Ovary.-Weight, 1·13 gm . ; m easurements, 1·4 by 1· 5 h>' 1· 0 cm . 
The 01·ary has an abnormal shape clue to the presence of a corpus 

luteum. 
Four small Graafian follic les , the largest of "·hich is 0 · 115 cm., are 

present. 
The corpus luteum causes the ovary to bulge. The bulge is a 

slight pink colour. On section, the corpus lueteum is found to occupy 
fully two-thirds of the ovary ; t he form er measures 1 ·2 h>· 0·9 cm. 
and it is almost pear-shaped . The cut surface of the bod~· is pink and 
t here is no depression present. This is apparently a corp us lute um I. 
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SEX PHYSIOLOGY OF SHEEP. 

(63) She ep No. 25025 .-Date slaughtered , 21st December, 1934; age, 6 years; 
condition , very good; weight, 97 ·O lb . 

S exual H istory. 
3.5.33 to 12 .7.33 (71 days) : five exh ibitions of oestrus. 

13.7.33 to 6. 1.34 (178 d ays): anoestrous period. 
7.1.34 to 11 .7.34 (186 days) : twelve exhibitiQ.ns of oestrus. 

12. 7 .34 to 21.12.34 (163 days) : anoestrous period. 

Ut erus.- Weight , 47·5 gm. 

L eft Urory.-vVeight , 1 ·35 gm.; measurements, 1 ·7 by 1·5 by l·O cm. 
Fourteen Graafian follicles can be cou nted in the ovary; the 

largest follicle is 0·4 cm. However, on section, a deeply seated follicle, 
measuring 0·6 cm., is exposed. 

No corpus luteum is p r esent and no remnants of previous corpora 
lutea are seen. 

Bight Ovary.-vVeight , 1·16 gm. ; measurements , 1 ·7 by 1·6 by 0·9 cm. 

The o,·a ry is almost completely cone-sh aped, the attached border 
of the ovary being the base of the cone. The abnormal shape of the 
ovary is due t o the presence of a corpus lu teum. 

Ten Graafian follicles can be cou nt ed in the ovary; they are O· l 
cm. and less in diameter. 

The corpus luteum proj ects O· 2 cm. above the surface of the 
ovary; the projection is very bright red in colour; it measures 0·4 
cm. across its top and a small irregular depress ion is present . On 
section , the corpus luteum is found to measure 0 ·7 by 0 ·6 cm.; its 
cut surface is very bright p ink and very soft . A small indefinitely 
outlined depression is present in the centre of the body. This is 
apparently a recently for med corpus luteum I. The remnants of two 
previous corpora lutea are seen . 

(64) Sh eep No . 35708.-Date slaughtered, 22nd November, 1934; age , 7 years; 
condition, very good; weight , 83 ·0 lb . 

S exual H ·istor y . 

2.5.33 to 6.6.33 (36 days) : 
7.6 .33 to 23.1.34 (231 days) : 

24 .1.34 to 5. 8 .34 (194 days) : 
6.8 .34 to 22 .11 .34 (109 days) : 

Ut erns. - Weight, 40 ·0 gm. 

t hree exhibitions of oestrus. 
anoestrou s period. 
eleven exhibitions of oestrus . 
anoestrous period. 

L eft Ui:ary. - vVeight , 0·97 gm. ; measurements, 1·6 by 1 ·2 by 0·8 cm. 

Nine Gra afian follicles are counted, t h e largest of which is 0 ·3 
cm . in diameter. 

No corpus luteum is present , but four remnants of previous 
corpora lutea are seen , a nd t h ey are found to be ir r egu lar light brown 
specks, measuring 0·05 to O· l cm. 

R ight Uvary. --\Veight, 1·05 gm.; 1;ieasurements, 1·5 by 1 ·2 by 0·9 cm. 

Fifteen Graafian follicles can be counted in the m·ary; the largest 
follicles are 0· 5 and 0·3 cm , but the majority are O· l and 0·2 cm. in 
diameter. Th e largest follicle bulges slightly above the surface of the 
ovary. Thi s follicle has been cut through and it is found t o contain 
a clear fluid. 

No corpus luteum is present, but a few remnants of previous 
corpora lutea are seen. 
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LUCIEN L. ROUX. 

(65) S heep No . 35732.-Date sla ug hte red , 16th Kovember , 1834 ; age , 6 years; 
condi t ion , good ; weig ht, 74·0 lb . 

Sexual H ist ory . 
2.5 .33 to 10. 7 .33 (70 days): five exi bitions of oestr us . 

11.7 .33 t o 20.2 .34 (225 days) : an oestrous period. 
21.2 .34 t o 24 .7 .34 (l .54 days): ten exhibitions of oestrus . 
25.7 .34 to 16 .11.34 (115 days): anoestrous p eriod. 

Uterus.-\Veight, 30 ·5 g m . 

L eft Ovar y .- " Te ight , 0· 60 gm.; measureme nts, 1·4 by l· O by 0·8 cm. 

Eleven Gra a fi a n folli cles can be counted in the ornry; the largest 
follicle is 0·3 cm . 

No corpus lu te um is present, but five r emnants of pro1·ious corpora 
lutea a r e seen , occurrin g as dark broll'n specks. 

Hiaht U-vary .- \Veight, 0· 71 g m. ; measurements , l ·3 by l ·2 by 0·8 em . 

Ei g ht Graafian fo lli cles can be counted in th e ornry, t he largest 
follicle be in g 0 ·3 cm. in d ia m eter. The latter has been cut through 
a nd it con t a ins a clear fluid. 

No corpu s lu t eum is present. Six remnants of pre1·io us corp ora 
lu tea a r e see n and above one of t h ese is a small proj ection ab01·e th e 
surface of t he oYa r y. On section, th e r emnant is fo und to exte nd 
only 0 ·075 cm . i n t o t he substance of the ovary . 

(66) S hee p No . 35994.- Date slaughtered, 7th D ecember , 19:34; ;1ge, G ~·en rs; 
condit ion , ve r y good ; we ig ht , 100·0 l b. 

Sexual H istory. 
3 .5 .33 to 10.8 .33 (100 days): seYen exhibition s of oestrus. 

11.8 .33 to 12.2.34 (186 days) : anoestrous p eriod. 
13.2. 34 t o 18 .9.34 (218 days) : twelve exhib iti on s of oestrus. 
19.9.34 to 7.12 .34 (80 days): anoestrou s p eriod . 

Utenis.-W eight , 37· 0 gm . 

L eft Uvary.-,Veight , 0· 84 gm. ; measure me nts, 1· 4 b~· 1· 3 h.1· 0·8 cm . 

Seven Graafia n fo lli cles can be co unted on t he surface of the 
oYary, but on section , a total of t11·e h·e follicles is apparent. Th e 
largest folli cle measures 0·3 cm. in diameter. 

K o corpus luteum i s present, but six r emnants of previous corpora 
lutea a r e seen . 

R iaht () ,,;ary.-,Veight, 0·89 gm . ; meas ure ments . 1· 5 by 1·2 IJ.,. 0·9 cm. 

One G raafi a n fo ll icle, measuring 0 · 6 cm. in di a m e t er. is ver~· 
conspicu ous; it project s 0· 15 cm. abo1·e th e surface of th e 01·a r.1-, and 
delica te bl.oocl vessels can be seen tra ns1·er s ing its thin outer 11·a ll. A 
total of nine follicles ca n be counted in the oYary . 

X o cor p u s luteu m is present , but four remnants of pre1·ious cor­
pora lu tea a r e seen . 

(67) Shee p No. 37058 .- D ate sla ughtered , 4th Januar,,·, 1935; age , 7 ~·ears; 
condition , good; we ig ht , 83·0 lb. 

Sexu al H ·ist ory. 
2. 5 .33 t o 3.9. 33 (125 cl ays) : eight exhi b iti on s of oestru s. 
4 .9 .33 to 3.1. 34 (122 clays): anoestrous period. 
4 .1. 34 to 9 .9.34 (249 days) : fifteen exhibitions of oestru s. 

10.9 .34 t o 4.1.35 (117 days) : anoestrous period. 

Ut erus.-W eight, 56·5 g m . 
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SEX I'I-IY S lOLOGY OF SHEEP . 

L eft U vary. - \Yoigh t, 0 ·10 gm .; m easureme nts, 1· ;3 by 1· 00 by 0·8 cm. 

Fi rn Gra a fi a n follicl es a r e seen, t he largest of ffhic!t is 0· 15 cm. 

A blood-red spot occurs on the surfa ce of the o,·an·. Th e section 
of t he ovary has bee n made through t hi s spot , which is found to 
contain a so mewhat thick and ~lightly ~-ellow Hu id in a sma ll crn·ity. 
Th e sect ion ed area is ma r ked 11y the presence of a d iffusion of blood 
and nurnero11s sllla ll blood vess<' ls can he see n. 

A Yer y dark bla ck spot. mea s11ring O· l cm., is see n n ea r t h e 
alioYe ob jec t . Th e form er objod " ·hen pri c ked is fonnd to conta in 
b lood. Th is is a case of fol lic 11 lar ha erno rrlrnge. 

No corpus lu teum a nd no r emnants of p rev io us corpora lutea are 
present. 

H iaht Urnry .- \\.e ig ht , 0 ·1-l g rn . ; rnea surenw11ts, 1· 5 by l·l by 0· 8 c111. 

Four Gra afi an fo ll icles can be eount"d in t he ontry , tlrn largest of 
" ·Jii ch is 0 ·-l cm . Th e la rgest fo llicle \t;i s been cut through ;i nd it 
co ntain s a cl ea r fl u id . 

T11·0 d a rk blac k spot s a re see n on t he surface of the oYan·. On 
scd ion of t he 01·ary , th ey are fou nd to n•se 111ble llie black s pot. found 
in t he left 01·ary; the la rgest s pot 1J1eas ures 0 ·2 c11 i. 

A corpus Ju t0 um is presen t; it m easures 0 · '3 b~- 0·3 e11i. \ Vlwn 
sedion ed its sh ap e is irregula r an d its margins a r e in defin ite . Th e 
c 11 t surfa ce of t he body is l ig ht ye llmY in colour . It is appare11tly :1 
co rpus luteum I . T he r ellln ants of t h r ee pre1·ious corpora lutea arc 
pre:;ent. 

(68) S /1rrp ~~o . :Ji(1'59 .- Da te slau ghterP1l . 9t h ::\01·emher , 1934: age , ti Years ; 
co ndi t ion, Yery good ; 1rn1ght 89 · 0 lb. 

:Sexuul R i:;tury . 

1.5 .33 to 21. s .:33 (119 days) : e ig ht ex hi bit ions of oestrus. 
28 .8.38 to 2J.1 2.33 (119 cla ys) : anoostrou s p e riod. 

2:).12. 38 t o 30. 9 .:34 (280 clays) : eleH'n ex hib ition s of oestru s. 
l.10.:1J to 9.ll .3J (J O d ays) : an oest rous pNiod . 

Uten1s.- \ Veight , 51· 0 g m. 

L ef t Ovu 1y.- \ \ "eig h t . 0 ·99 g rn. ; m eas11re1110 n t s, 1 ·5 by 1 ·4 by l ·O cm. 

A large project ing Gra afian fo lli c le gin's t l10 on1r.1· a11 ab normal 
s l1 a pe . Thi s fo ll icle is 0 I cm . in dia m ete r a nd it proj ects 0 · -1 cm. 
a bov e t he s 11rfa co o l th e 01·a r y . Jn addition , th ree folli c les. O· l cn 1. , 
a n' prese nt . T he large fo llic le has bec 11 cu t into; it contains n clea r 
ttuid :111d its inn e r 11·al l is p i11k ish in co lour . 

. \ corp11 s lu t Pum is p rc· se nt. J t projeds 0· 5 u1i. ah<ll"e th e s 11r i'acl' 
of th e ovary , a nd i ts exposed lit·n d is 0· J cm . in tlianwte r. On sect ion 
of t he body , it is fo und to he alm ost circ11lar in s11 a p e 11·itb a diallletcr 
of 0 ·;) cm . ~.\. ce ntrnl depress ion is present; th e cut surface is skin­
co lourcd 1Yhi le th e ca Yity 1s recl dish. Six rern1iants of preYious co rpora 
l u tea are presen t in t he 01·ary. 

H iah t O rn ry.-1\~ei gh t, 0 ·61 gm . ; meas urements , ] ·4 by l· O b~- 0·8 cm. 

S ix small Graatian follicles, measuring O· l cm ., are present 111 
t he ovary. 

~ o corpus 1uteum 1s present , but se,·cn r emnants of pre>·iou s 
corpora lu t ca a re seen. 
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I .UCIEN L. ROUX. 

(69) Sheep No. 37061.-Date sla ughtered , 4th January, 1934; age, G years; 
condition, nry good; 11oight, 102 ·0 ib. 

Sexiiai H istory. 
4.5.33 to 13.7.33 (71 d ays) : fo ur exhi bitions of oestr us. 

14.7 .33 to 16.1.3± (187 da,ys): anoost rou<; p eri od. 
17.1. 34 to 18.9.34 (245 d ays): J-iiteen exhibit ions of oestru s. 
19.9.34 to 4. 1.35 (108 d ays) : anoestrous p onod. 

Utenis.-\Yeig ht, 47 ·0 gm. 

L eft Ovary .- \\Teight, 1 ·41 g m.; measurements, 1 ·65 by 1 ·3 b.'· l· l cm. 
Ten C.: rn afia n follicles ("lll li e co un ted in tlw ova1·,·: t here are t\nJ 

fo llicles of 0 ·4 cm. , one of 0<1 cm., a nd tho remai 1~der are O·l em. 
and less in diameter. Un sec tion of t he oni ry, the largest follicle is 
found to be 0·5 cm.; it lrn s a tl1111 \\·:.Lll and trnnversin g blood 1·essels 
are seen. 

A corpus lute um is present and it h as ca used th o abnormal shape 
of t he oniry . The corpus lutcum fo rm s onl y a very sma ll promiuenco 
on the su rface of the 01·a ry. The prominence is pinki sh-~·0 11011· , and 
surrounding it the area is more pink a 11d small bl ood vesse ls can be 
seen. Un section, the corpus luteum measures l· O by 0·9 t:m . ; the 
cut surfare is pale pink a nd a small irregular depression, measuring 
0·2 cm. , is present. This is ci corpus luteum I. T1vo remnants of 
previous corpora lutea a re present. 

Bight Oi:u ry. - \Veight, O·G3 g m. ; measureme nts, 1·2 by 1·15 by 0·7 em. 

23 

Nin o Grnafian follicles ean be counted in the onny, the largest 
is 0 ·2 cm. 

No cor pus luteum is present, but five remnants of previous cor­
pora lutea ~re seen . 
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SEX l'IIY SIOJ~OGY OF SHEEP. 

APPENDIX 3A. 

EXPERL\1E~T 4. 

THE EXAnIIKA'rIOX OF THE OVARIES OF INACTIVE 
SHEEP. 

(1) 1S heep J>l o. 3t56.3G. - Datf? ~laug l 1tered , 15th August , 1934; nge, 8 years; 
condit ion , p oo r; \m ight , GG·O lb.; date of lambi11g , l st Sept ember, 
1933. 

Sexual History.-1\o ex hibition of oestr us ""1s obserrnd during t h o period 
2nd Septeinhcr , ]9:33, to 15th August , 1934 or 3"17 day s . 

L eft Un 1ry. - \\ 'e ight, 0 ·89 gm.; measur('ments , 1·8 by 1·2 hy 0 7 cm. 
Se1·eral Graafin11 foiliclc.;; a re seen , t 11·0 of \Yli ich are prourinent, 

w ith diameters of 0-.3 em. , and the remainder small , measuring O· l 
to 0·2 cm. Tho t1rn large follicl es have been cut through ai:id t hey 
contain a eloar flu id . 

No corp us lu te um is present and no remnants of previous copora 
lu t ca are seen. 

Rig ht Un1ry. - \\'e ight, 0 ·48 gm.; m easurem ents, l· .Jo b? 0 9 b." 0 ·7 cm. 
N umerou s Gn1afin.n fo llicles arc seen on the s urface of the O\·ary, 

the t hr ee largest are 0·2 cm. in diameter . 
~o corpus ln teum is present and n o remnant~ of pre,·ious copora 

lu t ea are seen. 

(2) S!teev ~Yo . 35706.-Datc slau ghtered , 22nd June, 193<1; age, G ~·cars; 
condition, good; ' m ight, 75 ·0 lh. 

Sex u a l Hist ory .-Ko exhibit io11 of oestrus \ms olJsencd during the p eriod 
13th Septelll bcr , HJ;l3, to 22nd June, 193-1. or ;352 days. 

J~ eft Ovary.-Yi7eight, 0·55 grn . ; measurements, 1·5 h0· l·O by 0·7 cm. 
One prom in ent Graafian follicle mea suring 0·4 cm. in diameter is 

present; t he fo lli d e proj ects 0·2 em. aborn t l1 0 surface of the oniry. 
A second fo ll icle of 0·2 cm. is seen in t'lose proximit0• to t be large 
folli c le . 

No cor p11 s ln t e um is present. Tho r emnants of several previous 
cor pora Jutea a re seen occurring as dark specks. 

R ig ht Ovar.v .- \ Veight , 0·97 gm. ; m easurements , 1·7 hy l·O by 0·9 cm. 
On ly one sma ll Graafian follicle of 0·1 cm. is seen. 
A con e sha ped t'orp us luteu m , reel in colour and mea suring l ·O by 

0 ·9 r m. is presen t . 1t is a corpu s l n teurn (1). SeYera l remnants of 
prev ious corpora ln tea an' seen. 

(3) Sheev N o. 357:~1.-Date sln ughtered, 22nd J\rne, 1934; age, 6 years ; 
con dition , fair; \\'e ight, 66·5 lb. 

Sex u al H istory .- ::'\ o ex hib it ion of oest ru s 1rns obsen ·ecl dur ing the period 
10th September, 1933, t o 22n d J une, 1934, or 355 cla)·s. 

L eft Ovar ~· .-\Veight , 0· 56 gm.; mea surements, 1 ·5 by l·O by 0·7 C'l11. 

Two Gr aafi an follicles are seen , the larger is 0·3 cm. in diameter. 
Ko corpus lute urn is present, but the r emnants of sc,·eral previous 

corpora lutca a r e seen . 

R ig ht Ovary.- \ Veigh t, 0·60 gm. ; mea suremen ts, 1 ·2 by 1 ·2 hy 0·7 cm. 
'J.'11·0 Graafian follicles are seen, t h e larger of \\·h ich is 0·15 cm. 
i'\ o cor pus luteum is present , hut several r emnants of preYious 

cor por a lut ea are seen occurring a s dark sp ecks. 
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SEX PHYSIOLOGY OF SHEBP. 

APPENDIX 4. 
EXPERIMENT 5. 

LUCIEN L. ROUX. 

TABLES I AND II.-WEIGJ-IT8 Olr SHEEP IN POUNDS. 

'l1ABLE I. Group I. 
I 

1933. 1934. 
Sh eep 
~o . 

25.5. J 8.6. 1 23 .6. 1 6.7 . J 21.1. J 4.8. I l8.8. 1 3l .8. j 15.9. J 28.9. j 12.10. J 21.1 0. [ 9.ll. 125.ll. I 9.1 2. 123.l;. 6.1. [ 20.1. J 2.2. [ 11.2. [ 3.3. 1 17.3. J 29.3. [ 14.4. J 28.4. 1 12.5. J 29.5. 

I 

29860 108·0 105·5 lOO·fi 94·0 86 ·5 85 ·5 81· 5 80 ·0 83 ·5 86·0 90·5 90·5 99 ·0 93·5 102·0 106·0 111 ·5 111 ·5 116·0 113 ·5 115· 0 117·5 118·0 118·0 117·0 115·5 105·5 
29946 . ... 107·5 106·5 102·0 98·0 90·5 89·0 84·5 81 ·5 84 ·5 87 ·0 93·5 98 ·5 101·0 101·0 107·0 108·0 111 ·5 111 ·0 115 ·0 116·5 118·0 118·0 115·0 119 ·5 114·0 117·0 110·5 
29958 .. . . 114 ·0 110·0 104· 5 98 ·5 92·5 92· ;) 89·0 88 ·5 89·0 88 ·5 93·0 99 ·0 100·0 107·0 108· 5 109·5 117·0 116 ·0 121·0 119 ·5 120· fi 124 ·0 124·5 126 ·0 123 ·5 124 ·0 125 ·0 
30020 .... 104 ·0 104·0 95·fi 90 ·0 83·5 80 ·0 74 ·5 77·5 79·0 80·5 86 ·5 86 ·0 91·0 94·0 101· 5 103·0 110·5 110·0 118·0 118·5 117·0 119·5 120·0 121·5 123·0 122·5 116·0 
30033 .. . . 103·5 100·5 96·0 88·5 86· 5 84 ·5 78 ·0 81 ·5 76·0 81 ·0 90·0 91 ·0 100· 5 99·5 107·0 103 ·5 110 ·5 112· 0 118·0 110·0 121·0 116·0 ll7·5 121·0 121 ·0 112 ·0 113·0 
30067 .. .. 112·5 109·0 103·0 96·0 101·5 98 ·0 94 ·5 88 · 5 90·0 96·0 9,;. 5 103·0 107 · ;) 108 ·5 112 ·0 115·0 122·0 120·0 125·0 123·0 121 ·0 129·0 128·0 129 ·5 130 ·0 131·0 130 ·5 
32367 . . .. 113·5 11 [.;') 105·0 101 ·5 94 ·5 90·5 84 ·5 86 ·5 85 ·5 90·0 96 ·0 96·5 100·!) 104·0 l08·0 115·0 118·5 115·5 121 ·5 122·0 126·5 126 ·5 126·0 129·0 126·0 122·0 121·0 
32390 . . . . 102 ·0 97·0 91 ·5 89 ·fi 82·0 76 ·5 71·5 71·5 74· 5 78 · fi 85· 5 90·0 91· 5 91·0 99·0 102·5 109 ·0 108·5 115 · 5 113 ·5 116·0 117· 5 117·5 118· 5 120·0 117· 5 115·0 
38079 . . . . 92 ·5 90 ·5 85 · fi 80 ·5 74 ·5 70 ·;) 66 ·5 66·5 64· 5 65 · 5 72·0 72 ·5 77 ·5 74·0 75·5 82· 5 86 ·5 85 ·i) 86·5 86·0 86 ·5 88 ·5 88·0 90·0 89·0 85· 5 80 ·0 
38080 ... . 117·0 112·5 112·5 104 ·5 105 ·5 101 ·0 93 · 5 93 ·5 93·0 95 ·0 102·5 107· ;) 112 ·0 114 ·5 120·0 125·0 129·5 130·0 136·5 134·5 - 131· 0 128·0 133·0 126 ·0 128 ·0 120·5 

------ - -------------------------------------------- -- - ---------------
Totals .... 1074·5 1047·0 996·0 941·0 897 ·5 868·0 818·0 81;)- 5 819 ·5 848 ·0 905·0 934 ·0 980·5 987 · 5 1040·5 1070 ·0 1126·5 1120 ·0 1173 ·O 1157 ·O 1041 ·5 1I 89 · 5 lI 72·5 1216 ·0 1189· 5 1175· 0 1137·() 

- ----------- --------------- - - ----- - - - --- - - - - - ------------------
119·0[ill.5 11 3 ·7 Averages . 107 ·4 104 · 7 99 ·6 94 ·1 89 ·8 86·8 81·8 81· 6 82 ·0 84·8 90· 5 93· 4 98·0 98·8 104 ·0 107·0 112·6 112· 0 117· 3 115· 7 115· 7 119 ·0 117· 2 121·6 

'l'ABLE II. Group II . 

35155 . .. . 61 ·fi 59· 0 fi7 ·0 56 ·5 M· O 49·0 49·5 51· 5 52 ·5 56· 0 57· 5 58·5 63 ·5 62 ·5 62· 5 69·0 74 ·5 69 ·5 76 ·0 75· 0 1 80· 0 81 ·0 79 ·5 82 ·5 82 ·0 81 ·0 80 ·5 
35158 . .. . 5!l ·O "6 ·5 56 · 5 1)5 ·0 52·5 51 ·5 Gl·O 50 · 5 52·5 57· 0 59·5 61·0 65 ·0 60·1) 63· 0 66· 0 69·0 66 ·5 75 ·0 72·5 70· 0 72·6 73 ·5 73·0 76·5 73 ·0 74· 0 
35159 . ... 56· 6 53· 5 52 ·0 51·5 50 ·0 47· 5 46 ·0 44 ·5 48 ·5 52· 0 53· 5 56 ·0 68 ·5 59 ·5 56 ·0 69 ·0 60· 5 62 ·0 62 ·0 66· 5 65 ·6 67 ·0 68 ·0 73 ·0 67·6 68·5 68·5 
35197 . . .. 62·0 62·6 60 ·6 61· 5 58·5 67· 0 62· 0 52· 6 61·5 .55 ·0 67 ·0 60·0 6:>·0 64 ·6 65 ·5 68·5 72·0 70 ·5 72 ·0 75· 5 76 ·5 77·5 76·0 75·5 76·5 79 ·5 77· 6 
36210 . . . . 48 ·0 48 ·0 47 ·0 47·0 45 ·0 43·0 43 ·5 44·0 45 ·0 49·0 51·5 53 ·5 59· 5 57· 5 58· 5 63 ·5 64·0 62·6 67 ·0 68·5 70·0 70·0 70·0 71· 5 69 ·5 71 ·0 60·5 
35216 . . .. 51·0 50· 5 48 ·0 47·0 43· 0 43·0 40·5 41· 5 42·5 49· 6 50· 5 55 ·5 58 ·0 62· 0 60· 0 66 ·0 60 ·0 70 ·5 71·5 72· () 76·0 74 ·0 72·0 75·0 76·0 77 ·0 74 ·5 
36217 . ... 62 ·5 61·0 67·0 56 ·5 5 1 · 5 50·0 48 ·0 50·5 60·0 54· 0 58 ·0 50 ·5 62 ·0 62· 5 65· :) 67·0 70·5 68· 5 74· 5 71·0 75 · fi 76 ·5 75 ·0 79·0 81·0 78· 5 77 ·5 
35219 . . . . 60 ·0 58 ·0 56· 5 56·0 54·5 54 ·0 53· 0 53 ·5 56 ·5 60· 0 63·5 64·5 69·0 71·0 66 ·0 72 ·5 74 ·5 72· 0 75 ·0 76·5 77·0 78·5 76 ·0 77·0 80·0 78· 5 77·0 
31)223 . . .. 54. 5 52· 5 50·0 49·0 46·0 43 ·5 43· 0 43· 5 46 ·5 50·0 53·5 55 ·5 62·0 60·0 65· 0 70·:> 74·0 68 ·5 78 ·5 80·0 79 ·0 82·5 82·0 85 ·0 83·0 80 ·5 81·0 
35238 ... . 46 ·5 44· 5 43· 0 42 ·0 40 ·5 37 ·5 37·0 38 ·5 30·5 45 ·0 47· 5 48·5 53 ·fi 52 ·0 54· 0 57·0 60 ·0 58 ·0 59 ·5 60 ·5 62 ·0 63· 0 61·0 65·0 64 ·0 63 ·0 61·0 

------------ --- --- - - - -------------------- - - --------- - -- --- ---------- -----
Totals . . . . 561·5 546·0 526·5 522·0 495·5 476 ·0 463 ·5 470 ·5 495·0 527 ·5 552·0 572 ·5 616·0 61 2 ·0 615 ·0 659· 0 688·0 662·5 71l·O 718·5 731 ·5 742·5 733· 0 756·5 756·0 750 ·5 741·0 

----------------------------------------- ------ --- - - -------------
Averages. 56 ·2 54·6 52· 6 52 ·2 49 ·6 47·6 46 ·4 47·0 48·5 52·8 55 ·2 57·2 61 ·6 61 ·2 61 ·5 65· 9 68 ·8 66·8 71·1 71·8 73·2 74 ·2 73·3 75·6 75·6 75·0 74· 1 
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8EX PHYSIOLOGY OF SHEEP. 

A1·1·ENDIX 4. 

Sheo l' No. 

30860 .. 
2004(.i .. 
20%8. 
30020. 
3003:). 
30067. 
:l23(i7. 
32390. 
:38070. 
38080 .... 

35155. 
35158. 
35 15(). 
351!l7. 
35210. 
352 J(j . . 
35:217. 
:l521!1 . . . 
:3522:). .. . 
;);)2 :)8 . . . 

rnM " . O L~ 
~ -t 
d r:--1 

" £ 5 
-"'-0;::; 

" ~" ~ " 9 r= 
i1 § 
" 0 8 0 

c-, 
~~ 
0 L.":! 
~~ 
d ':'I 

" ::....., :::::: 
5; c 

~? 
~ ~ 
8 E 
~ s 
"'0 
0" 

L52"7 .. 
li'i:l27. 
2 1ii04. 
2 1li07. 
24!l2S . ... 
:!58B. 
;35;,01. 
:J!i4!J(.i. 
:35:,02. 
:JM!l7 . . 

'l'AllJ,E III . 

l\fay. I Jun(' . Ju ly. 

'25 

. 2+ 

. 24-

. 2!) 

' 25 
24 

. 31 

' 2S 

. 25 

. 25 

"" r: 
~';'I 
> 
~ g 
35 
:f. s 
~ § 
z. :::::: 
"' 0 O o 

I L, 27 
5. :!O 
LO, :J7 
10, 27 

12, :ll 

' 23 
14, :H 

15. 
15, 

7, 23 
1, 17 
7, 2+ 
!). 25 
8. ;2;") 

L 18 
10, :28 
3, 19 
l" 

1:2, 2 !) 

u. 

'l'AHLE IV. 

Hi. 2, HJ 

TAHLE V. * 

·>7 : ~ () 
:ll 
27 
:!-I 

3. 20 
;). 

(i. 
1:1. :30 

1:1. 
' 18 

11 , :28 
S. '.!(\ 
1. I !l 

J .UCIEX L. ROUX. 

OES'rROUS OBSERVATIONS AND 'rHE SEXUAL SEASONS OF CROSSBRED SHEEP. 

1\):):3. 

Auµ. J 8c pt:. I Oct. Nov. I 

' 18 

S, 27 
7, :!5 

. l7 
I. l!J 
(i. :2+ 

• L6 
14, 
8, 

4 , 

10. 

:l 
!l. 
I:! 

I. 
12, :.' !I 

L 

llicd :1 10.!J.:l:l. 

IJe(' . 

(i. 

Jan. 

7. 26 
I. 

L3, :rn 
1. 18 

:!2 

' :29 

I Feb. 

. 21 

. 2:2 

. 23 

ll. 28 

2. 10 
20. :27 

' 17 
5 , :2+ 
1. J 8 
8. :25 

. lfi 

:l. l!J 

G' 1'0U fl• 1. 

l!J3+ . 

I Mar. 

10, ;! ;) 

11, 27 

10, '27 
8, 25 

1:2. 30 
7, :2:l 

15, 
' 17 

LO. :W 

April. 

10, :!ti 
L 2, :27 
:i. 20 
13 . :rn 
H, :ZG 
' J8 

8, 2+ 
. l!i 

1, 17 
I l. :n 

Group 11. 

4. 
' 17 
' l(j 

LI , 27 
' l(j 

7 , 24 
l~, ~!} 

8. :W 
1-J. , 

u. :27 

. 25 
:i. 2L 

l:l, :lO 
:3, :20 
1:2, :2!) 

l:J. :JO 
18 

• j(j 

:!U t h 
~fa y . 

1:2 , :28 
!:!. 2S 
7, :!+ 
' l(i 

12. :JS 
5. :2 L 
10, 27 
:2. LS 
2, JS 
L:3. :!9 

s. 
9, :28 
' L 7 

8, :!6, 
17. 

:{ . :!l 
l!J, 
+. 

:). :! L 

Group Ill . 

. l!l 
4 , 20 

8, 2H 
. Li 

, ]8 

' ~:~ 
(i 

!), 2ti 
!) . 

. ! (i 
(i . :!+ 
7. '.!7 
8. ~fi 

12. :w 
l :l. :w 

I:!. 

:2. I!) 
l I, 2!J 
1:i. :io 
12. 2!) 

. L 7 

So:<ua l seaso n ( L9:l:l), 
\[ay to Aug11 st . 

Per iodi ci ty of ocst ru :; 
in days . 

I :). 

I+. 

17 lli j;) l!l 
Hi :{:l 
! 7 L 7 17 J 7 18 
L 7 17 18 
17 l(j 17 
Hi 17 18 
I G 1 Ii lfi Lu 
17 ]8 

Hi l(j 17 17 
15 17 17 

18 17 17 

11 1 s l!J :rn 
:l+ 18 [(i 

!7 L7 17 17 
24 
l i 
18 

18 18 IS 17 
18 18 18 l!l 

' l 7 
4. :2:.' 
-L :! I 

18 17 18 
18 !8 18 
18 I!) ;3,; 17 

.\ o . of 
diorstrou s 

(·yck·s . 

5 
3 
(j 

4 
4 
4 
6 
3 
5 
4 

0 
1 
0 
4 
0 
l 
1 
0 
0 
0 

5 
+ 
l 
5 
5 
5 
l 
+ 
4 
5 

'' .\ r1TJ·: .--Thp record s o f (:n"'l' Ill han· "'"' " ex tract ed from E x pr rimc11 t I. Appemli .\ 1, 'l'aLlc :.\!\", 
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ExPE ll DJ.ENT 5. 

Anocstrou s I So.\ ua l snaRO ll ( l !J:·l4) , 
p<'ri od PP!:rna ry lo Vay . 

(1 !J:l:{ - :l-1). I 
Srplc mhN 
to .Janu a ry. 

( Ila vs.) 

205 
2:3 1 
:2:28 
:!:U 
23:! 
210 
n5 
246 
2:3 1 
:!41 

:! S4 + 
:!21 
:!:2;) -1-
1!)8 

:2G:2 -I 
HJ5 
2:!1 
:!:)3 -l 
:!:lO+ 
:!SH -I 

118 
l/ 7 
:3-l l 

l81i 
188 
:28:! 
2 !ti 
:!O!i 
l :!(i 

Pe riodicity o f oestnrn 
i11 da y:-- . 

17 Li J(i Hi I() Ui 
l !i J(i J'i I;) J(i 
17 J7 17 
l ii 17 17 17 I ii 
17 l;) l li J 7 I() 

17 18 HJ 1 7 l( j 

Hi 1() I li lli I i 
3:2 l(j lti 
15 lli J'i [I; 
l(j ]( j [( j l(j l(j 

5~ 

l!) Hi 17 17 J7 1.S L7 
7+ 5+ l!) 

l 7 ! 8 18 17 17 J 7 
17 17 !8 17 J8 18 
38 1 7 ! 8 18 I 7 rn I 7 l S 
17 1H rn l ti 17 :L> 18 
17 18 18 18 17 IU 
l 7 l 7 I 7 :5:> I Ii 
l8 :2(1 l 7 lH 

17 :Vi LS 17 L7 :{;; 
Hi l7 

!8 18 17 17 35 
l7 18 lS 18 18 
:!O ! 7 17 18 
18 !8 17 17 18 
!7 l H 18 l7 18 
! Ii 18 :Iii :3 :> 17 

7 
:l 
L 

(j 

(j 

!) 

(j 

(i 

7 

X<l . of 
dioes t rous 

C'yolcs. 

7 
6 
4 
G 
6 
6 
6 
4 
5 
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8 
4 
7 
7 
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SEX PHY S IOLOGY OF SHEEP. 

'l'AHLE III. 

Arr BKDIX 5. Exrm1n rnKT G. 

Group 11 I .- (B01'(le1 L eicester -) ferino Crossbreds , 1934). 

Shoop No . 

41241 ... ...... . . . 
41247 . . . ... . •. ... 
41255 ...... . . ... . 
41258 . .... . ... . . . 
41259 . .... . . . . . . . 
41304 . . .. . . .. ... . 
41316 ... .. . . ... . . 
41329 ... . . . . .. .. . 
41337 . .. . . . • ... .. 
41362 ..... . . . .. . . 

Date of 
bir ths. 

9 .9.34 
11.9. 34 
12.9.34 
13.9.34 

5.9.34 
20.9. :34 

7.9.34 
0.9.34 

28.9.34 
8.9.34 

Totals .. . . . . ... . ..... .. . 

A verages .. .. .. . .... .. . . 

\\I eights at : 
Weight a t ---------,---------

bir t h. I I I 3 mon t hs. 6 rn on hs. 9 mon t hs. 12 monthR. 

lb. 
10·0 
7·5 
D·O 
7 0 
9 5 

10 0 
9·5 

10 ·O 
9· 5 
9 ·0 

Dl ·O 

!) · l 

lb . 
5l 0 
38 ·ii 
40·;) 
35 0 
50 0 
40 ·5 
3!l· O 
40 ·0 
42·0 
27·5 

404 ·0 

40·4 

'l'ATILE I V. 

to. 
58·5 
44·0 
5±·0 
ii4·0 
64·0 
55· 0 
54 ·0 
51 0 
60 ·5 
45 ·5 

542· 5 

54·2 

lb. 
55 0 
45·5 
150·0 
54 ·0 
70·0 
i}fi ·5 
50·ti 
49 0 
64·0 
45 ·;'i 

530 0 

to. 
44 5 
44·0 
47 ·5 
fi3·5 
68·0 
m ·O 
4!l ·5 
52·5 
61 ·5 
48·5 

527 ·0 

G rovp I L - ()Ie1·inos, 1904) . 

41275 . . ...... . .. . 16.9 .:14 9 5 35 ·5 39·5 37· 0 34·0 
41276 . ....... . .. . 17.9. 34 8 5 32·5 35·5 41 ·5 46 ·0 
4129;> . .. .. . . . . . . . l!J .D. 34 10 ·5 :32 ·O 37 ·0 35 ·5 37 ·0 
11311 . . ... . .. . . .. 22.9. 34 7· fi :rn o ;37.5 41 ·0 33 0 
4138:!. . . ... . . .. .. fi .10.34 10 5 :rn o 48· 0 4!l ·O 50 ·5 
41340 . . . . . .. . .. .. 1.10,34 !l ·O ;34 ·O 44·5 45 ·0 41 ·0 
41304 . .. . . . . . . . . . 10 .10. 34 JO ·O :2 8 ·D 41 ·0 47·5 50 ·0 
4 1G05 . .. . . . . . 11.10. 34 8 5 :~ ;{ . ,; 41 5 44·5 45 ·5 
41614 . .... . . . . .. . 12. 10. 34 !) ·5 ;34 ·O 46 0 57·5 62·5 
41G l 6 .... .... . . . . 12. 10.:34 0 0 3G 5 41 ·5 50 ·5 54·0 

--- --- - ---------,- - --- - - ---
Totals .......... . . .... .. 92·1i :338·5 412 0 44!1·0 435·5 

- - --- - - --- - --------1- ----
Avt'ragcs . .. . . . .. .. . . . . . 41 ·2 45·4 
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SEX PHYSIOLOGY OF SHEE:P. 

APPENDIX 7 . 
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APPENDIX 7A. 

EXPERDIENT 8. 

?ifACROSCOPIC EXA:JHNATION OF THE OVARIES OF 
IKACTIYE SHEEP. 

(1) Sheep No. 35645.-Date slaughtered, 15th August, 1934; age, 6 years ; 
condition, fair; weight, 81 ·0 lb. 

Sexual History.- Ko exhibit ion of oestrus was observed during the testing 
period , 13th Oetober, 1933, to 5th October, 1934. 

Left Ovary. - \Veight, 0·55 gm.; measurements, 1·5 by 0·9 h:v 0·7 cm. 
Only two small Graafian follicles with diameters of 0· 1 and 0· 2 cm. 

are seen near the surface of the ovary. 
Ko corpus luteum is present but some remnants of pre1·ious corpora 

lutea are seen . 

R igh t Ovary.- \Veight, 0·81.; measurements, 1 ·6 by 1·1 by 0·9 cm. 
One large Graafian follicle with a diameter of 0·5 cm. is seen on 

n. pole of the ovary, while numerous smaller follicles are present. 
No corpus luteum is present but many remnants of previous corpora 

lute a are seen. 

(2) Sheep No. 35965.-Date sla ughtered, 22nd June, 1934; age, 6 years; 
condition, fai r ; \\·eight , 75 ·0 lb. 

Sexual History.-No exhibition of oestrus was observed during the period 
of testing, 13th October , 1933, to 22nd June , 19311. 

Left o ,·ary.-\Veight, 0·66 gm.; measurements , 1·3 by 1·0 by 0·6 cm. 
Numerous small Graafian follicles are seen, the largest of which is 

0 · 3 cm. in diameter. 
A cone shaped corpus luteum measuring 0·9 by 0·7 cm. is present. 

The corpus has been sectioned and it is found to have a cavity 0·3 cm. 
in diameter. The r emnants of previous corpora lutea occur as dark 
brown specks. 

Right Ovary.- "'eight, 0·61 gm.; measurements, 1·3 b~· l·O by 0·6 cm. 

28 

Three Graafian follicles varying in size from 0 · 4 to 0 · l cm. are 
seen. 

A corpus lntcnm in the form of a complete circular ball 0·6 cm. in 
diameter is found attached to and entire!~· outside the ovary. 
Externally tl1<c\ colour of the body is cream and on section the colour 
of t he cut surfaces is somewhat lighter. This .is apparent!? a corpus 
luteum of the preYiou s int erm·ulation period somewhat abnormally 
situated. 
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